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Producers of CONNELLSVILLE COKE ONLY 


For Blast Furnace and Foundry Cupola Work; also Crushed Connelisville Coke 
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Post Office. PITTSBURG, 
Coke Region, Pa. 


Mines and Ovens in the 


(substitute for Anthracite 


+500 Ovens. Daily capacity, 30,000 tons 


railroads entering the region. 


of Coke. S@” Direct connections with all 
Quotations, Freight Rates, Pamphlets giving full information, promptly furnished on application. 


Coal) for manufacturing and domestic purposes. 13 






























































oleveland Gity Forge & Iron Co., 


CLEVELAN D, O. 


DE C EMBER 


{THE IRON TRADE REVIEW _ 


21, 1899. 


The only reasons that higher prices are being constantly 
paid by the most prominent steam users in “the United 
States for Cahall Boilers are—that they are better made, 
last longer, cost less for maintenance, show a higher 
efficiency and make drier steam than any other kind. 

Send for illustrated catalogue. 


Cahall Sales Department, Pittsburg, Pa. 
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: We Make_—._. ; 
3 COR’GAT’G ROOFING All _~— a tow arious +> uses, - h . Wareho s, 3 

Store Rooms, tories chi Shops, Found es, El. 
> V CRIMP ROOFING. vators, Flour Mills, an | wae - os ri a one oc ron 1 fire °3 
oo ROLL CAP ROOFING. protection is needed. 
@ SIDING. —_ . ° . 
% CEILING. The Cincinnati Corrugating Co., 
3 STEEL LATH. Box 545, PIQUA, O. 
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free from “ drossin 
PRIC 
ro cts. per Ib. 
order. 3,000 References. 


SWARTS METAL REFINING CO.., 


HONEST BABBITT METALS. 


“ We do not claim that we are supplying ten different governmerts with Babbitt Metal. 
Metals are used by more than three thousand leading Consumers in UNCLE SAM'S own country. 
They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 


Our 


Ss To ‘ALL. —XXX Nickel Babbitt 24 cts. per 1lb.; No. 2 Grade (for general shop use), 
; F. O. B. your depot, on your customary terms, 


Any special mixture of metal made to 


Chicago, Ill. 


Office and Works, 
20 N. Desplaines 8t.. 





ENTERPRISE BOILER COMPAN 


YOUNCSTOWN, O. 


231 Penn Ave., PITTSBURGH, PA. 


Has set the acknowledged standard for the world 
for removing—by power driven mechanical 
idevices—all conditions of scale from all makes of 
Water Tube Boilers—curved as well as straight 
tubes—also from pipes and tubes used in indus- 
{trial enterprises. We have the only Flexible 
Shaft of Remarkable Strength and Phe- 
momenal Durability ander Great Stress. 


Blakeslee Steam Jet Pump. 


REASONS FOR ITS USE: 


%. Simplicity. 2. Is independent of 
engine. 3. Will pump sandy or impure 
water. 4. Have no valves and no wear. 
5. Not subject to ow | 
and reliability. 7. Al 
changeable. Write 


BLAKESLEE MFG. CO., Du Quoin, fil. 


TURNBUCKLES: == 





6. Economy 
parts inter- 

















CLEVELAND, 0. 























W. S. ROCKWELL & CoO., 


OIL FURNACES. 


26 Cortlandt St., New York City. 














It pays to advertise in 


THE IRON TRADE REVIEW 


Me 95-359 So SLL, 
THE UNION BOILER TUBE CLEANER CO. 





Draught Stacks, Blast Furnaces and 
Heavy Plate Work a Specialty. 
Write for Estimates. 


WA: JONES FouNdRYs MACHINE 
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° = | SOUTH WEBSTER. ey 
G 5 * > SCIOTO CO..Onio. 

~ 2 |] BLAST FURNACE, ROLLING MILL. an 
© % | MALLEABLE IROMAND LIME Hi ® BRICK, + 
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Chicago Drop Forge & Foundry Co. 


Works established 1880. 


DROP 


FORGINGS 


of All Kinds. 


KENSINCTON, ILL. 


82°38 minutes South of Chicago by Iils, 
Central R. R. Suburban trains. 








PIG IRON & COKE. 


ROCERS, BROWN & CO., 


See adv’t on page 22. Cincinnati, O. 


CHICAG oO, 








Or MILT. 
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FORSTER, WATERBURY & CO., 


HICH GRADE 
MALLEABLE CASTINGS. 


Works. Office. 
FRANKLIN PARK, 3656 Dearborn St., 
iMinois. CHICAGO. 
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r= [CHICAGO SCREW Co. 
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94-108 W.WasHincTon St 
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Lathe and Planer Tools. 


50 styles and sizes. For Turn- 
ing, Planing Boring, Cutti 

A Threading, Drilling as 
Reaming. Saves time and tool 
steel. Thats money. Weare get 
ting out a lot of new tools. 


Send for Latest Catalog. 
ARMSTRONG BROS. TOOL CO., Chicago, till, U.S. A, 





You'll save more money 
on work than the extra you'll 
pay for Apollo galvanized 
iron—you may not pay any 
extra—your jobber does. 


Apollo Iron and Steel Company, Pit 


tsburgh, 


The Bourne-Fuller Co.. 
DISTRIBUTORS OF 
APOLLO PRODUCTS. 
Cleveland, O. 


Bristol’s Patent Steel Belt 
LACING 


Most Perfect 
fastenin for 
all kinds of 
Belting. 

Samples Free, 








Waterbury, Conn. 


READY TO APrLy 


THE BRISTOL CO., 
@ORKS, SHARON. MINES, CLEARFIELD CO., PA. 








James V. Rose, 


...-PROPRIETOR...... 


SHARON FIRE BRICK WORKS, 


Contractor in Fire Brick Construction, 
Manufacturer of High Grade Fire Brick. 


ANALYSIS: 
Brick Red Clay. 
Silica ... P 54.50 Silica esocee 
Alumina wo 4.20 ALUMBINB......04 e000 cee 
Loss on mall Loss on ) Sea 
Trond oes: 15 5 BBO cece 





SHARON, ‘PA. 
Tin M ills F. R. Phillips’ Sons Ce. 














CLOVER LEAF BRAND 


See P. age 30 


CALVANIZED SHEETS. 


See page 46 
STRUTHERS IRON & SIEEL CO., 
Struthers, Ohio. 





























MACHINE AND CARRIACE BOLTS, 
ENDS, WASHERS, 


MANUFACTURERS OF 


HOT FORCED AND COLD PUNCHED NUTS, 
Catalogue and Prices on Application. 


ETC, 


THE UPSON NUT CoO., Cleveland, O. 


LAC SCREWS, BOLT 
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Valves 
Pipe 
Fittings 
Steam and 


Piumbing 
Goods 
















Catalogue 


is the mast complete 
work of its kind 


570 pages 
2000 illustratioris 
SENT FREE 


on request 
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Riveted steel Pioes ee WIM. B. POLLOCK CO, ™* 
Receivers. with inquiry please give ad. No, 6. YOUNGSTOWN, 0. Boilers, 













MALLEABLE CASTINGS. 
High Tensile Strength. 


BIKE STEEL CASTINGS, 


Will Not Harden in Brazing. 


CARBONIZED BIKE STEEL CASTINGS, 
Will Temper Like Tool Steel. 






LEWIS BUILDING, PITTSBURG, PA. 
Ores, Coke, Pig Iron, 
Ingot Moulds,,. 


Ferro-Manaeanese, Etc. 
Brier Hill Portiand Cement. 
CRUSHED LIMESTONE. 


REED F. BLAIR '& co. 


AULTMA\ 



















ACME MALLEABLE IRON WORKS, —| Advertise in the IRON TRADE REVIEW. | 


Buffalo, N. Y. 


MILLET?’ : P ATENT CORE ches Millett ae ae Ce. Brightwoed, Mass. 


Best Anti-Friction Metal for all machinery bearings. 
For high speed and heavy crushing weight it has no 
equal. 

THEO. HIERTZ & SON, Sole Manufacturers, 























44 Miestizer to do » r 
cheaper, better and, 

th an it was formerly done” 4 

our line of elevating and ¢& 

































30th St. and Park Ave., St. Louts, Mo. machinery. We cover this | 
Manufacturers all grades Babbitt Metals, Solder, Bar Tin, Bar Lead, Lead Car Seals, Pig Tin, Pig th hi 
Lead, Antimony, Copper, Spelter, etc. orougniy. 












THE AULTMAN company, 


The Chemical Analvses of ron, $4.00. 908 South Market St., Canton, Ohie, Ug. 


AIR COMPRESSORS 2." 


Each machine soagieoes with the most 
Send for new catalogue. 


' 9 Standard 
Types 


Covering the requirements of every application of compressed air. 
improved accessories relating to the economical production of compressed air. 


svccown | B Unoersoll-Serveant oat Servet. 
] 


‘WERGROGIA METAL «cic 


Beware of I mitations. 
Genuine Magnolia Metal is made up in bars of which this isa facsin 


Coal Cutters, The 
Pohle Air Lift Pumps. 





The Bourne-Fuller Co., 











IRON, STEEL ne fhe gr ga words eae 
AND | in United States” and “Patented June ," 
PIC IRON. | are stamped on the under side of 
‘\naipemepac METAL L0.., ((sersntarrs,) 266-267 West St., New Ye 
" leveland, 15 South Water St Chicago, 281 Dearborn Sf, 
Cleveland, Ohio. Boston, 170 Oliver St. Montreal, Board of Trade Bulag, 


| Pittsburg. 723-725 Liberty Ave. 
| Magnolia Metal is still selling at the same price it has always sold at—no advance. 
Q. & C. COMPANY, Chicago, exclusive agent for railroad trade for U. S., Canada and Make, 


aI: COMPRESSORS 


For every application of Compressed Air Power. 








Complete Catalogue upa 
application. 


Clayton Air Compressor 


26 Cortlandt St., NEW YOR, 








|THE ROBERT W. HUNTS 
Bureau of Inspection, Tests and Consultai. 
| PITTSBURG CHICAGO: NEW 
| Park Building. 1187 The Rookery. a 
Reports on iron and steel processes and 
Inspection of steel rails, splice bars, 
wheels, axles, etc. Chemical La 
sis of ores, iron, steel, oils, ae 
aboratory—Test of metals, d 
of couplers, draw bars, etc. "Reschency 
boilers, engines and locomotives. : 


DRILL LL MOUNTINGS. 


Casut Aooress METALFAC-CHICAGO' ABC Cove 


E.H.STROUD & CO.. 


METAL FACTORS 


The Lroducts ff: ard Suafyprladd ‘fot 


All Sizes. 
Standard Types. 
Special Patterns.” || 
Highest Degree of Pertection.}’ 


IRON -STEEL:TIN-PLATE - BRASS 
COPPER LEAD & - ZINC WORKS. 
I6 Latatle Shrcel = J00 Niltearn Sbroed~ 


CHICAGO. NEW YORK. 














Long Experience. 
Recognized Leaders. | 





F. A. EMMERTON. 


Analytical Chemist, 


AND METALLURGIST. 
Ores sampled at lake ports, mines and furnaces. 


RAND DRILL CO... 


100 Broadway, NEW YORK. | 
Monadnock Block, CHICAGO. || 

















Steel Works and Foundries. 


Mines and Metallurgical Processes examined. 
Analyses made of Ores, Metals, Fuels, Railroad 
and Foundry ‘Supplies, etc. 

9 Bratenah! Building, CLEVELAND, O. 


John T. Jones & Co., 


Mines, Prospects, Explorations and Mineral 
Lands, examined, ¢ rted, practical tests made 
and reported. Reliable and practical sampling 
done. Chemical analysis made. All work done 


O. TEXTOR, 


Chemist, Metallurzist 
and Assaver. 


Anal made of Metals, Ores, Fuels and Sup- 

Furnaces, Steel Works and Foundries. 
Ores sampled at mines, furnaces and lake ports. 
advice furnished to operators of Blast Furnaces 








Yards, Chicago Heights. 


Iron and SteelS@ 
FOR SALE, Prompt Shipmett: 


seo Tons No. 1 Cut Mill, 





Mining properties reported upon. = eee expert. pt of reference as to ex- 300 * Axle Turnings, 
™ nce and reliability. Address 100 * ives Axles, 
168 Suverilor St. CLEVELAND. O.| Gulee oa, 129 Shonses Ot, = ive 
| Montauk BLOcK, CHICAGO, ILLS. 200 “ Basic O. H. a 
2 miles new 30 Ib. TR 








Cleveland, Ohio. 


ABC OF IRON, 


NOW $1.00. 


In answering mention paper 





| Subscribe for THe IRON TRADE REVIEW 
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Supplement to The Iron Trade Review, Clevejan: 
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I.——GENERAL VIEW OF FURNACES. ORE PIT AND BRIDGES, WITH ORE TRANSFER CARS IN FOREGROUND VARI FOR LOADED CARS ON RIGHT. 





























FIG. 3. HULETT ORE CAR DUMPER. 


Views of the New Blast Furnaces at the Ohio Wor 
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FIG. 2.—VIEW OF ORE BRIDGE SHOWING PERATING TOWER AN DRUMS FOR HAULAGE, ALSO THE FOU 


IS ON RIGHT. CONVERGING INCLINED TRACKS, 
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FIG. 4.—VIEW OF BLAST FURNACES AND BUILDINGS. RAILROAD TRACK SYSTEM IN FOREGROUND, 


io Works of the National Steel Co., Youngstown, O. 
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THE WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

With far more than the usual December activity, 
yet with a general quiet that is in marked contrast 
with conditions a few months ago, the iron trade 
comes to the end of this remarkable year. Pro- 
duction of pig iron is now at the rate of 15,000,000 
tons a year; apparent consumption is substantially 
on the same level, still a trifle higher according to 
the figures for Dec. 1. We find nowhere any 
tangible signs of diminished consumption due to 
the present level of prices; but with every month 
consumers who have used up the material on their 
low-level contracts are coming to what seems a 
prodigious alvance in their cost. They have seen 
the steady advance of the market but have not felt 
it. The decisions that will be made in the next 
two or three months in such cases will have much 
to do in determining the rate at which iron and 
steel will be absorbed in the second half of 1900. 
So far as the foundation material is concerned, it 
appears that ore buyers for the most part have 
contracted for supplies for 12 months ahead, and 
not to the opening of navigation in 1901. The pig 
iron situation has not changed; the forces seem so 
well balanced that at the moment a definite state- 
ment is difficult. In the East sales are made at 
prices recently prevalent, so that the seller assumes 
the freight advances effective Jan. 1. Sentiment- 
ally, the situation is easier; what this wi!] come 
to will be tested by the January buying that is gen- 
erally looked for. Inthe Central West the latest 
transactions in Bessemer iron have been at the 
highest price and on some lots the equivalent of 
$25, Pittsburg, has been paid. The gap between 
Bessemer pig iron and steel is less than in the 
more active fall months, the former being higher 
and the latter slightly lower. Billet contracts for 
the first half could be made no doubt at $35 to $36, 
Central Western mill. In finished material the 
readjustments of prices are almost entirely in plates 
and sheets. On the former 2.35c, Pittsburg, has 
been shaded on bids on a 1,500-ton lot of ship plates 
for delivery ata Lake Erie yard; but in general 
2.40c for tank and 2.s50c to 2.60c for boiler steel is 
the Pittsburg basis. A firmer stand on sheets is 
in evidence in some markets, but this is not general. 
Structural material is quite active, and in the mat- 
ter of deliveries this is the slowest line on the list. 
That high prices would conspicuously check de- 
mand here is a prophecy entirely discredited by the 
condition of the mills. We note a 5,o00-ton con- 
tract in the Cleveland district: 10,000 tons closed 
in the Chicago district and an equal tonnage pend- 
ing there. Rail buying continues, with good pros- 
pect of further purchases both on domestic and 
foreign account. A 20,o00-ton contract has just 
been made bya Western road. Bars, both iron and 
steel, are in better demand than usual at this sea- 
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son, the long list of manufacturing consumers of 
this material being occupied to their full capacity. 
Recent sales of steel bars were at 2.25c, Pittsburg. 
Coke is working higher, current sales being at $3 
for furnace and $3.50 for foundry at Connellsville 
ovens. 

PITTSBURG. 


Orrice or The Jron Trade Review. 
705 PUBLICATION BUILDING, Dec. 20. 


The market has continued dull in the past week, but there 
has not been as much weakness connected with the dullness 
as is ususally the case in December. Prices are better 
maintained, on account of the prospects of next year, and 
because the trade is in stronger hands than ever before. 
There is the usual run of small business, but in large lots and 
for extended deliveries producers are not making the con- 
cessions which buyers desire before they take hold. Still, 
the volume of business so far this month has been as large 
as is customary in December, it being remembered that last 
December was an exception to the rule, so that no comparison 
between the present month and last December is fair. 

The"most interesting matter in the “market is the strike of 
ore handlers at he docks. Several furnaces have been run 
very close in the matter of ore supply in consequence, and 
there may be serious trouble unless the matter is settled this 
week, as it is expected it will be. The furnaces have stocks 
of ore on hand, but they are not properly assorted to make 
the desired mix. The railroads have been so busy this sea- 
son that furnace stocks are not as large as usual at this time, 
and most of the ore to carry the furnaces over unti! the open- 
ing of lake navigation is at the docks. 

The main feature of strength in the situation continues to 
be the way in which Bessemer irun is being cleaned up. The 
last large transaction was the purchase by the leading Pitts- 
burg interest of 42,500 tons at $24, valley furnace, and sales 
of smaller quantities for earlier delivery have been made at 
silghtly higher figures, so that the position in this respect is 
very strong. As against this are the continued reports that 
the high prices are showing decided signs of curtailing con- 
sumption next year. Some of this talk may be due merely to 
the fact that consumers who have still been getting material 
cheap on old contracts object to beginning suddenly to pay 
much higher prices, and it may be in such cases that as the 
conditions are fully grasped the buyers will be more ready 
to pay the higher prices. 

There have been no changes of consequence in prices dur- 
ing the week, sellers feeling that they may as well stay as 
they are, welcoming rather than otherwise an opportunity to 
catch up and make preparations for a good business next 
year. Some mills will shut down or run only part of their 
capacity, but production of finished material this month will 
probably be up to the average December. 

Pic Irnon.—There have been no large lots of Bessemer sold 
since the sale to the leading Pittsburg interest of 42,500 tons, 
about 12,000 tons of which was for delivery in the first two 
months of next year, and the balance equal deliveries in the 
four following months. The price paid was $24, valley fur- 
nace, which is from so cents toa dollar higher than a num- 
ber of large lots were sold to leading steel interests within the 
past two months, so that Bessemer pig iron may be fairly said 
to have advanced steadily in price up to the present time. 
In the past week sales have been made aggregating about 
15,000 tons, for delivery early next year, and some smaller 
lots have been sold for delivery this month. Most of this iron 
went to the second largest Pittsburg producer. The price 
paid was $25, Pittsburg, and nearly all’ this iron is to come 
from a Pittsburg furnace. Since the price for next year’s 
iron advanced, there has been only a smal! spread between 
near and later deliveries. In some cases smali lots for 
prompt shipment sold recently at higher than $zs5, Pittsburg, 
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one lot of a thousand or two thousand ‘tons having brought 
$25.62, Pittsburg, as the iron was needed very badly at that 
particular time. There has been considerable activity in 
foundry iron in the past week, mainly for nearby deliveries, 
but prices are unchanged. Gray forge is rather stronger in 
the valley than at last report, but at Pittsburg prices are 
unchanged. We quote the market as follows 








WSSOSMRST, PRIIEY TUTRACE. 20. .cecccciccocccescoccccccsccess soovecccsccessscces $24.00 tO $24 2 

Bessemer, Pittsburg........... eee 75.00 5 25 
No. 1 Foundry... shinies Gieemnes 24.00 
No. 2 Foundry.......... 23.25 
|  . a 22 50 
Gray Forge, valley furnace... = ature 21.25 
Sy I: SPUN -cctcnssnncecececscncescercocssomnenccnsssstmmccsssstee, 81.08 08 © 51.99 


Srre,r.—The steel market is very quiet and prices are 
largely nominal, being made only on small.lots. There is 
considerable tonnage yet to be placed for the first of next 
year, but prospects are that nothing much will be done until 
say the middle of next month. We quote billets in small lots 
at $35 to $36, and sheet bars $36 to $37. 

FERRO-MANGANESE.—We continue to quote ferro-manganese 
at $roo a ton for domestic So per cent. 

RaILs AND TRACK MATERIAL.—A considerable tonnage of 
low priced rails will go over to next year. It is held that as 
these rails will go direct 1nto consumption, and will help to 
fill the mills for next year, the fact is a favorable one for 
prices. Odd lots of rails are being sold now and then on 
the present basis. In track material there is a good demand, 
for the time.of year, with no change in prices. We quote 
prices on rails and track material as follows: Rails, standard 
sections, over 200 tons, $35; 100 to 200 tons, $37; car lots, $38; 
less than car. lots, $40; light rails, 25-pound, and less than 
50-pound, $37, all f. o. b. mill, Pittsburg; track material 
Spikes, 2.50c; track bolts, square heads, 3.60c; hexagon 
heads, 3.85c; splice bars 2.50c to 2.60c; links and pins, 3c to roc. 

Bars. —The market for both steel and iron bars is rather quiet, 
but prices are being pretty firmly held. Agricultural imple- 
ment makers expect a larger business next year than they have 
had this year, which no doubt has helped to maintain the bar 
market. We quote steel bars at 2.25c, Pittsburg, full half 
extras. We quote iron bars at 2.15c for common and 2.40c 
for refined. 

STRUCTURAL MATERIAL.—This market is in the same condi- 
tion as reported last week, there being a fair demand for 
material for certain. classes of work. We quote prices un- 
changed as follows: Beams and channels, 3 to 15 inches, 
2.25c; 18 to 24 imches, 2.35c; tees. 2.30cC; zees, 2.25c; angles, 
2.25c. Universal mill plates, 2.50c to 2.75c, according to 
delivery and size of order. 
= Pires AND TusEs.—The market for pipes and tubes is un- 
changed from last week. There is a fair demand for the 
season. Prices remain as last quoted: Merchant pipe, 50 and 
two 1o’s for car-loads delivered within the specified territory; 
well casing, screw and sacket joint; 3714; inserted joint, 32", 
with an optional 5 per cent to dealers only; boiler tubes 
1{%-inch to 1%-inch, 40 per.cent off; 13%-inch to 2%-inch, 50 
per cent off for iron, and 55 per cent off for steel; 23/-inch 
and larger, 52% per cent off for iron and s5 per cent off for 
steel, with 5 per cent additional in carloads, less than carloads 
being f. o. b. mill. 

Piates.—The plate market has not yet shown any signs of 
decided strength and prices are as last quoted. For deliver- 
ies extending over a considerable period some mills are firmer 
in their figures than on business for delivery in the near fu- 
ture. The market continues to be held down by the compara 
tively low prices named on narrow plates. We quote prices 
as follows for either prompt or next year’s delivery: Tank 
plate, under say 50 inches in width, 2.40c; over 50 inches, 
2.50c; very wide plates, 2.60c; shell steel, 2.60c to 2.70c; 
flange 2.70c to 2.80c; and fire box 3c to-qc. 

Sueets.—There is no sign of any improvement in the sheet 
market. Buyers have been endeavoring to hammer down 
prices further, but without success, but there is very little 
demand. We quote No. 28 gauge sheets unchanged at 2.95c 
to 3c. Galvanized sheets are as last reported, 75 and 5 and 
75 and ro per cent off, with a 15-cent freight allowance. 

SPELTER.—Spelter is unchanged from last week’s figures. 
Prime wstern grades can be had at Pittsburg at from 4,70c-to 
4-15¢. 

Op MareriAL.—There is very little doing in old material. 
Deman ids small, but scrap is being accumulated and it is 
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more likely that prices will go lower than that they wil] go 
higher. We quote prices this week nominally unchanged as 
follows, Pittsburg, gross tons, except where otherwise Speci- 
fied: New Bessemer melting stock, $26 to $27; basic open. 
hearth scrap, $28 to $30; steel rails, mixed lengths, $22 to 
$23; short lengths, $23 to $24; iron rails, $29 to $31; cast bor. 
ings, $14 to $15, net tons; cast scrap, $18 to $20; No, 1 
wrought scrap, $24 to $25, net tons; busheling scrap, $16 to 
$18, net tons. 

Coxe.—There is very little doing in the coke market. Pro. 
duction is fully maintained. Cars are somewhat more plenti- 
ful, but so much difficulty is experienced in moving them 
that shipments are not helped materially. We quote strictly 
Connelsville furnace coke at $2.75 to $3 and foundry coke at 


$3.25 to $3.50. 


CHICAGO. 


Office of The Iron Trade Review, 
1522 MONADNOCKE BLOCK, Dec. 20. 


In most branches of the market the usual mid-winter du}. 
ness is on in full force. The demand for material is not 
large, and what inquiries are being received will hardly be 
closed this year. Shipments of all kinds of iron and steel are 
very large on old contracts, and would be larger if producers 
could get the material out faster and secure cars to make ship- 
ments. There is considerable business in sight for structural 
mills, most of it being hung up until labor difficulties are set. 
tled fully in this market, when it is expected it will go ahead, 

Pic Iron.—There is very little change in the situation, 
The demand for either immediate or future shipment is not 
large, and will hardly increase until next month, when sel. 
lers look for a decided buying movement. There are a con- 
siderable number of buyers, both large and small, who have 
not placed all of their requirements for the first half of next 
year, and these will probably purchase during January. 
Sales last week were limited to small lots, no larger orders 
than 1,000 tons having been closed. The market is very firm, 
notwithstanding the present quietness and no signs of weak 
ness are observable on the part of the furnaces. On the con 
trary, for such iron as can be sold for immediate delivery, or 
anything like it, advances of from 50 cents to $1 are being 
asked. Foundries continue to run full time, and are using 
all the iron the furnaces can get to them. Quotations are 
unchanged as follows 


Southern Coke No. 3...$21 00 @§22 00 
Southern No. 1 Soft 23 00 @ 24 00 
Southern No. 2 Soft..... 22 00 @ 23 00 
Southern Silveries 26 50 @ 27 00 
Jackson Co. Silveries.. 32 00 @ 32 50 
Ohio Strong Softeners 24 50 @ 25 o 
Alabama Car Wheel... 24 00 @ 2600 
Malieable Bessemer 24 00 25 00 
Coke Bessemer 25 00 26 co 


Lake Sup. Charcoal....$25 50 @$26 so 
Local Coke Fdy. No.1 2500 @ 25 50 
Local Coke Fdy. No. 2 24 50 @ 25 co 
Local Coke Fdy. No. 3 24 00 @ 24 50 
Local Scotch Fdy. No.1 25 00 @ 25 § 
LocalScotch Fdy. No.2 24 50@ 25 00 
Local Scotch Fdy. No.3 2400 @ 2450 
Southern Coke No.t... 2300 @ 24 00 
southern Coke No. 2... 2200 @ 23 o 

3ars —The demand has been limited to comparatively 
small lots, and sales last week were not very large. There 
are some inquiries for larger quantities, but it is not likely 
this business will be closed until next_month. Mills are firm, 
and are quoting both iron and steel bars at 2.3§c to 2.00, 
half extras, Chicago 

STRUCTURAL MATERIAL.—A _ sale cf 10,000 tons of bridge 
material was made toa local bridge works, for work to be 
done on a Western trunk line. No other large contracts are 
reported, but small-lot business has been excellent, consider 
ing the season, and the local labor troubles. Several good 
sized contracts are in sight, and will likely be settled within 
a short time after the first of the year. Included among them 
are a warehouse, which will take about 2,000 tons of mate 
rial, a new building for the Chicago National Bank, for which 
plans are to selected within a short time, and several build- 
ings for the Northwestern University, at Evanston, IIL, for 
which the present plans -equire from 7,500 to 10,000 tons. 
Several other projects of large size are also being considered. 
Quotations are as follows: Beams, 15 inches and under, 
240c; 18 inches and over, 2.50c; angles under three inches 
and over six inches, 2.50c; three inches to six inches 2.40¢; 
sheared plates, 2.goc to 3.15c; universal plates, 2.80c to 3c; 
tees 2.45cC; zees, 2.40c; small lots from store are quoted 
from Kc to \c higher. 

PLATEs.—The demand is somewhat better, although sales 
are not expected to increase before next month. The mills 
are quite a little firmer in their views, and while the general 
market has not advanced, some mills are asking higher prices 
than were current a week ago. Quotations are as follows; 
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Tank steel from store, 3.20c to 3.40c. Mill shipments, Chicago 
delivery: Tank steel, 2.90c; shell, 3.1oc; flange, 3.15c; ma 
rine 3.30c; fire box, 4c to 6c, according to brand. 

MERCHANT StreEL.—There is very little new business in 
sight, but shipments on old contracts are large. Dealers are 
looking forward to a good January business. Smooth finish 
tire steel is quoted 2.80c to 3c; smooth finish machinery 
steel, 2.95c to 3.05c; spring steel, 3 65c to 3.75c; tool steel, 
qc to 7.50¢; special, 13.50c and upwards, 

MercHant Pipr.—There is very little doing in this market, 
and it is not likely there will be any increase in transactions 
this morth. Prices are unchanged at so and two 10's off for 
mill shipment on large orders, and 50 and ro and 5 off on 
small orders. 

Sueets.—There is a much better demand, and several 
quite good sales were made in the week, with others to follow 
soon, The market has stiffened materially, especially on 
galvanized sheets, which are now quoted at 70 and 10. No, 
27 black sheets are quoted at 3c to 3.20c, Chicago. 

BILLETs AND Rops.—The local mills are still out of the mar 
ket, and what business has been offered has gone to the out 
side mills. Bessemer billets are worth about $37, and open- 
hearth $45. There is no quotation on rods. 

Raits AND TRACK SurpLies.—A Western trunk line is re 
ported to have placed a contract for about 2»,o00 tons of 
standard section rails, but aside from this little business was 
done in either light or heavy sections. The general demand 
is for only small quantities. Quotations areas follows: Rails, 
standard sections, $35 to $38; light sections, $37 to $42; splice 
bars, 2.s0c to 2 7oc; spikes, 2.75c to 2.85c; track bolts, 3 65c 
to 3.85c. 

Wire anp Wire Naris.—The demand is naturally light at 
this time of the year, but sales have been gratifyingly good, 
considering the season. No changes have been made in quo 
tations. Makers quote single carloads of wire nails at $3.25 
f. o. b. Chicago, and $3.35 for less than carloads. On. wire 
current quotations are as follows: Plain annealed wire, $3.10; 
painted barb wire, $3.70; galvanized barb wire, $3.85. 

O_p MATERIAL.—Stocks of scrap have increased considera 
bly in the past week, and buyers are not pressing so hard to 
supply their needs. The market is strong, however, as deal 
ers are very firm in their views, and are making no conces 
sions. The demand is fairly good, in small lots. Dealers’ 
selling prices are about as follows 


Old iron rails, gross, $26 00@ $27 00 Country malleable $is 00@$16 0° 
Old steel rails, long, gr.24 so@ 2550 Irom axies, met................ 8 eo@ 29 0° 
Old steel rails, mixed.... 20 50@ 2:50 | Cast borings, net.. ........ 13 co@11 ©° 
Relaying ralls, gross 20 00@ 31 00 | Wrought turnings, net 1: oo@12 0° 
Old wheels, gross ... 22 50 Iron axle turnings, net 13 00% 14 « 

Railroad forge, net ...... 25 00@ 26 00 Steel axle turnings 12 oof 12 5° 
Dealer's forge, net ....... 16 50@ 17 00 Mixed country steel, gr 15 0° 
No. 1 cut mill, net........ 14 00@ 1500 | Stove plates, net....... . 10 ep@rio 5? 
Heavy cast, net..............14 50@ I5 00 Heavy melting steel, gr 19 co@eo 0° 
Railway malleable, net 1600 , Old iron splice b., net. 27 of 


CLEVELAND. 


OrFice OF The fron Trade Review, | 
27 VINCENT ST., Dec. 20. } 


After a week of selling, ore transactions for 1900 are about 
completed—that is, buyers appear to have gone as farin their 
engagements as they care to do at this early day. It ‘is esti- 
mated that 75 to 80 per cent of the merchant ore from old- 
range properties has been taken up. In a good many in- 
stances buyers have contracted for only such ore as they will 
need up to Jan. 1, 1901, preferring to know what the pig iron 
market is likely to do in the second half of next year before 
making up their minds to pay the present price for ore for 
the early months of 1901. The consideration is not that the 
price of ore will change, but not every furnaceman knows 
whether conditions will be such in the first half of 1901 that 
the product of his furnace will be needed, and there are some 
who prefer to be on the safe side. 

Boats were loaded with ore at Escanaba on Tuesday of this 
week and two are now on the way up that expect to take 
return cargoes from that dock. Official figures for this 
season's shipments still lack returns from Two Harbors, 
Gladstone and Escanaba, but it is evident that with rail ship- 
ments the total will go above 18,000,000 tons. 

Pic Iron.—Though not as active as in December of last 
year the pig iron market shows more than the average De 
cember buying. The commonest fact in the situation is that 
furnaces are behind on deliveries. Foundries may not be 
melting iron up to their calcplations; but if they are, and 
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furnaces were up with their contracts there would be a con- 
siderable stock of iron in foundry yards. As a matter of 
fact foundries have very little iron on hand and there are 
sales every week to make up for shipments contracted for but 
delayed. Prices are strong and unchanged on foundry 
grades. In gray forge some business has been done at $21 
to $21.25, delivered at valley mill. The sales of Bessemer iron 
to the leading Pittsburg interest at $24, valley, heretofore 
noted, have disposed of the valley Bessemer from first hands to 
July 1, but there has been some business through re-sales. 
One 5,000-ton block has been sold by the original purchaser 
at about so per cent above the price at which the iron was 
contracted early in the year, bringing above $24 at the fur- 
nace. We quote 

BeSSCMIET..............+accccsseeesaesseeeeeeee$24 90 | Valley Scotch No; t........$23 3 50 
No. 1 Strong Foundry... 23 co@ 23 50 | Valley Scotch No. 2......... 
No.2 Strong Foundry....22 50@ 2300 | Gray Forge, valley......... 21 oo@21 25 
No.3 Foundry................21 50@ 2200 | Lake Superior Charcoal. 25 00€026 oo 

FINISHED MATERIAL.—A 5,000-ton contract for bridge ma- 
terial for Northern Ohio works has been closed in the week, 
and the reports from structural mills indicate that far from 
demand upon them being checked by present prices, the mills 
are less able to make reasonably early deliveries than in any 
otaer line. The probability of an early advance has been 
hinted at, but action is yet to be taken. Plates continue low 
andirregular. Somecompetition fora 1,500-ton ship plate con. 
tract has developed, and it is understood that a price between 
2 30c and 2.35c, Pittsburg, has been quoted. On recent boiler 
steel business 2.50c to 2.60c, Pittsburg has been the range. 
The sheet market is firmer or unchanged according to the 
mill quoting. From 2.8s5c to 2.90c, Pittsburg, for No, 27 has 
been named on recent business, the lower figure being com- 
mon. Galvanized sheets are quoted 75 and 1o to 7§ and 5. 
Business in steel bars, deliveries in the next two months, has 
been done at 2.25c, Pittsburg; yet higher quotations are made 
by mills better filled. Bar iron in carload lots is unchanged 
at 2.15c, valley mill, half extras. 

O_p Marertat.—The market is without incident. The 
accumulation of the cheaper grades of scrap is noticeable and 
until this is worked off prices may be somewhat lower. We 
quote No. 1 railroad wrought scrap at $24 to "$25; machinery 





cast scrap, $17 to $17.50; wrought turnings, $14; cast borings» 
$12 to $r3. 
CINCINNATI. 
Dec. 19. 
Rogers, Brown & Co. say of the current market in pig 
iron: ‘‘There has been no change in the conditions that 


prevailed at our last writing. The demand is not as heavy 
as a month or two ago, but it is greater than the normal at 
this period of the year. The inclement season upon us does 
not seem to retard consumption, or chill the ardor of the 
prosperous foundrymen and manufacturers. The furnaces 
have been able to reach the mark of 15,000,000 gross tons 
annual production. Warrant yard stocks have been .reduced 
to 9.300 tons. The aggregate furnace and warrant stocks, 
December 1, show that consumption is still in the lead. 
Charcoal irons are in unusual demand and chilling grades of 
Southern make are not obtainable, the leading furnaces being 
sold up for six months or more onall the high numbers. The 
Cherokee furnace will resume blast about Jan. r prox, and 
relieve the situation somewhat, as it will produce car wheel 
iron. The Southern furnaces are making fine records as to pro- 
duct in quantity and quality, but cannot keep pace with tke 
demand, Requests for anticipated deliveries have to be de- 
clined, as most all the furnaces continue far behind contract 
dates of shipments. The scarcity of coke occasions consumi- 
ers as much annoyance as the shortage of pig iron."’ 

‘It isan easy matter to tell the story of the iron market 
during the past few days,’’ Matthew Addy & Co., say, ‘‘for 
it has been very quiet, as is seasonable. December, 1898, 
was a good December in the way of tonnage, but our record 
for the prevous five years showed that December was marked 
by the smaliest sales of any month in those years. How- 
ever, when we say that business is quiet, we do not mean that 
it is stagnant or there is any weakness anywhere. There is 
a fair run of orders right along and full prices are being ob- 
taind without any difficulty. In fact, the main question seems 
to be the ability of the seller to guarantee delivery on time."’ 

We quote for cash f. o. b. Cincinnati: Southern coke No. 
1 foundry, $21.75 to $22.25; Southern coke No. 2 foundry, 
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$20.75 to $21.25; No. 3 foundry, $19.75 to $20.25; No. 4 and 
gray forge, $19.25 to$19.75; No. 1 soft, $21.75 to $22.25; No. 


_2 soft, $20.75 to $21.25; Lake Superior coke, No. 1, $24 to 


$24 50; No. 2, $23.50 to $24; Hanging Rock charcoal, No. 1, 
$25 to $26; Jackson county silvery, No. 1, $30 to $31; standard 
Georgia car wheel, $24.75 to $25.75; Lake Superior charcoal, 
$25.50 to $26.50. 


PHILADELPHIA. 


Dec. 19. 
> Some sellers of pig iron are making concessions to the ex- 
tent of assuming the advance in freight rates effective Jan. 
1. There is no considerable buying. though a good many 
inquiries are in and ordets for 1,o0c-ton lots and less have 
been placed. Indications are that another buying movement 
will be seen in January. Asarule developments are being 
awaited. The enormous production of pig iron, now at the 
rate of 15.000,coo tons a year is the influential fact with 
many, as pointing to a possible easing of prices. With others 
the prime consideration is that consumption should have 
reached such a rate, with no signof diminution. Dec. 1 


statistics indicate that production and consumption are almost 


balanced, the reported reduction in stocks in November being 
about 8000 tons taken from warrant yards, stocks in 
makers’ hancs remaining the same. While plenty of iron 
for future delivery can be had at quoted prices, there is no 
pressure to sell. Wequote No.1 foundry, standard brands, 
at $25 to $25.50; No. 2X foundry, $23 25 to $24.25; No. 2 
pain, $22 25 to $22.75: gray forge, standard brands, $20.50 
t» $21. Ina few cases meliers of iron are asking for the 
ho'ding up of deliveries, wishirg to have as small stocks as 
possible at inventory, but all such expect to have the amounts 
made up in January shipments. The halt over purchases of 
steel billets for next year continues. We quote $36 to $38. 
Coosiderable purchases are to be made but buyers want to do 
better than these figures. The outcome willn ot much longer 
be deferred now. Easy conditions in respect to prices and 
deliveries of finished material continue. There is a well es- 
tablished minimum but it is quite below the figures of two 
months ago, particularly on plates and sheets. Bars are in 
gcod demand. We quote 2. 10c to 2.15¢ for refined iron and 
2.50c for steel. Tank plates are quoted 2.50c to 2.60c and 
Eastern mills are still “bidding on Western business on a 
lower basis than this.. Structural material is firm and well 
sold ahead, We quote beams and channels at 2.40c to 2 75¢, 
according to widths; angles, 2.40c to 2 60c. The old material 
market is easier. There appears av accumulation of com- 
mon grades and until this is moved prices will not improve. 
We quote choice railroad scrap at $24 to $25; No.1 yard 
scrap at $20 to $21 50; “ machinery cast at $18 to $19; 
wrought turnings, $15 75 to $16 25; cast vorings, $14.50 to $15. 





Pittsburg Foundrymen’s Association. 


The Pittsburg Foundrymen’s Association held its monthly 
meeting last Monday night, a week earlierthan the usual time. 
An address was given by Charles V. Slocum on “Casting 
Brake Shoes and Other Things.’ Mr. Slocum pointed out 
the fallacy of trying to make a brake shoe that would last a 
long time, because the harder the shoe the harder it is on the 
wheel, which is much the more expensive of the two. A soft 
gray iron brake shoe will wear out quicker and will heat the 
wheel less than one with a chilled surface, such as has been 
put on the market. The talk was followed by a general dis- 
cus;ion of the subject of brake shoes and car wheels which 
became very interesting at times. The United States is far 
ahead of other countries in the manufacture of car wheels, 
and has lately exported considerable quantities to England 
and the continent. In France there is a law against the em- 
ployment of cast iron wheels and they cannot in consequence 
be used on the government railways, but in cases where they 


. can be used their employment is increasing. A great many 


wrought iron wheels are made in Europe. They do not wear 
long, but their life is longer than it would be on American 
railways because the service is not so severe as it is here. A 
member created some astonishment in the discussion by stat- 
ing that the Pennsylvania railroad was getting brake shoes 
at 1% cents a pound, but later‘added that the contract was 
torun out this month. The meeting was very interesting, 
and was well attended. 
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INDUSTRIAL NOTES. 





The J. H. Wagner Co,, Vernon, Ind., has been incorporated 
to operate a machine shop, capital stock, $40,000. Directors, 
John H., Irba S., Everett and Chapin Wagner. 

Coats & Corlett, Aurora, Ill., are in the market for a power 
drop hammer and power blacksmith forge. State make, 
weight of hammer, and price in writing them. 

The Kentucky Fire Brick Works, Firebrick, Ky., will buy 
a second hand wet pan for grinding fire clay; either wooden 
or iron frame. 

The Atlantic Iron & Steel Co., capital $10,000,000, has been 
incorporated in New Jersey to mine, produce and manufac. 
ture iron and steel, by Charles A. Porter, Kennedy Cross. 
man, L. S. Filbert, William C. Martin, John P. Peddler, al) 
of Camden. 

The Enterprise Mfg. Co. Columbiana, O., is preparing to 
build a new foundry. 

The Globe Steel Range Co., Kokomo, Ind., will begin the 
erection of new shops. ; 

At Marshalltown, Ia., plans have been prepared for a 1%- 
story brick foundry, 66x77, for A. E. Shortill Co., to cost 
$3,000. 

Henry H. Walker, Chicago, has begun the erection of a 
stove foundry, 6ox100 feet, at go4-10 S. Rockwell st. 

The West Virginia Steel Co., successor to the Caldwell & 
Peterson Mfg. Co., Wheeling, W. Va., has begun work on 
the largest building in its new plant. It will be r1oox200, 
A second building will be 75x100 feet. 

For the proposed Lockport Iron & Steel Co. project lots are 
selling at $350 each, with $300 worth of preferred stock with 
each lot. Citizens are asked to buy 2,000 lots and an equal 
number will be taken by outside capital. J. H. Hardebeck, of 
Illinois, is promoter, and it is the structural steel rolling pro- 
cess of E. M. Butz, of Pittsburg, that it is proposed to em- 
ploy. 

Colorado Fuel & Iron reports for October show net earn 
ings of $192,848, an increase of $121,063, or 171 per cent, and 
for four months $574,182 net, increase $331,127, Or 132 per 
cent. Fixed charges for 12 monhs ended June 30, 1900, in- 
cluding bonds, interests, taxes and preferred stock divi- 
dends amount to $600,000, or only $25,818 more than the net 
earnings for the first four months of the fiscal year. The 
company is in arrears on preferred dividends 34 per cent on 
$2,000, 000. 

The Union Steel & Chain Co. has ordered improvements for 
its furnace at Big Stone Gap,, Va., which is to be put in blast. 

The Union Pacific machine shops at Green River, Wyo., 
burned Dec. 6; loss, $10,000. They will be rebuilt. 

The American Tin Plate Co, is being hampered in its en- 
largement of the plant at Monessen, Pa., by the scarcity of 
carpenters. 

The Monessen (Pa.) Foundry & Machine Co. is enlarging 
its plant. 

A Weimer blowing engine has been installed at the Spear- 
man Iron Co,’s furnace, Sharpsville, Pa. A local paper re- 
ports that the furnace company was offered $50,000 for the 
engine by another furnace company or three times its cost. 

At Bridgeton, N. J., the plant of the Cumberland Nail & 
Iron Co. was sold Dec. 9, at master’s sale and bid in by Frank 
M. Riley, trustee for the first mortgage bondholders for 
$75,000. The plant may be started again. 





On Jan. 1, 1900, 27 blast furnaces lined throughout with fire 
brick made by the Kentucky Fire Brick Works, of Firebrick, 
Ky., will be in blast. The plant at Firebrick, while very old 


- and of established reputation for its products, has been kept 


modern by the addition each year of any features calculated 
to improve the quality of the product or make it of more 
service to buyers. It is one of the largest fire brick plants in 
the United States and is located in the midst of several 
thousand acres of Kentucky flint clays owned by the com- 


pany. 


Tue plant of Marland, Neely & Co., of Pittsburg, recently 
destroyed by fire, has been replaced by a steel frame struc- 
ture covered with corrugated iron, designed and erected by 
Wm. B. Scaife & Sons, of Pittsburg. The building was com- 
pleted within 4o days after the contract was awarded. 
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THE SELLING SIDE OF THE TRADE. 
Representatives of Well Known Iron and Steel and Equip- 
ment Firms. 

W. W. Backman, whose picture we present this week, was 
porn in Ohio. Fora numberof years he was in the pork 
packing business, in Cincinnati, then the center of that indus- 
try. During the great iron boom of 1879 and 1880 he began 
his career in the pig iron business in the employ of E. L. 
Harper & Co., in Cincinnati. Later he removed to Chicago, 
where he represented Rogers, Brown & Co. In 1891 he be- 
came a member of the firm of Forster, Backman & Hawes, 
sales agents of the Iroquois Furnace Co. In 1893 he started 





w. W. 


BACKMAN. 


in business for himself and has so continued ever since. At 
present he is selling the Dayton pig iron, made by the Day- 
ton Coal & Iron Co., with offices in the Ellsworth Bldg., 355 
Dearborn st., Chicago. 





The Pittsburg District. 


Plans for the new shops of the Union Switch & Signal Co., 
at Swissvale, Pa., were submitted to bidders last week. They 
will cover ground 562x304 feet. The total cost of buildings 
will be $250,000, and $100,000 worth of new machinery will be 
installed. 

The Columbia Iron & Steel Co., Pittsburg, already men- 
tioned, applied fora charter Wednesday of this week, the 
incorporators being Sibbet Macrum, George P. Loomis, 
Charles A. Robb, William E. Brown and C. C. Lee. A plant 
for the manufacture of both iron and steel castings will be 
erected at 34th st. and the Allegheny Valley railroad, Pitts- 
burg. 

The P. Wall Mfg. Co., Allegheny City, Pa., will erect a 
plant near its present plant on Preble ave., for the treatment 
of tin plate clippings. The tin will be regained bya com- 
bined electrical and chemical process, while the steel sheet 
scrap will be baled for use in open-hearth steel making. A 
large amount of tin plate scrap has been contracted for. 

The Keystone Bridge Works, Pittsburg, will ship on Christ- 

mas what is stated to be the largest girder in the world. It 
is 135 feet long and weighs 65 tons. It requires four gun 
cars, with two flat cars between, to transport it, swivels being 
used, 
It is stated that H. C. Frick has closed a deal for the pur- 
chase of 160 acres of land at Blair Station, up the Mononga- 
hela river from Pittsburg, for $113.000, being part of a 400- 
acre tract of land placed under option recently. 

The charter of the Duquesne Steel Foundry Co., Pittsburg, 
has been granted. A steel casting plant will be erected on 
& Ig-acre tractof land at Coraopolis, about 10 miles down 
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the Ohio from Pittsburg. The incorporators are Thomas 
Rodd, chief engineer of the Pennsylvania Co., Edward Knee- 
land, of the Frank-Kneeland Machine Co., W. A. Herron, 
formerly of the Lewis Foundry & Machine Co., A. W. Here 
ron, and T. H. Bakewell. 

Thomas McNally, a Pittsburg contractor, has a contract 
for the erection of 400 coke ovens at Footedale, near Union- 
town, for the Eureka Fuel Co., of Chicago. The contract 
involves about $200,000. It is to be filled by July 1 next. 

The Davies Casting Machine Co., of Pittsburg, has been 
incorporated under Delaware laws with $25,000 capital. The 
plant will be at Sharpsville, Pa. 





THE WEEK IN IRON AND STEEL STOCKS. 





Denison, Prior & Co. say in their weekly iron and steel let- 
ter: ‘‘The week's market culminated in the wildest pavic 
that has been seen on the stock exchange in many years. 
Stocks were sold at prices almost beyond comprehension. 
The good, as is usually the case, suffered with the bad, and 
there was a sweeping decline through the list. Relief came 
to the market on Tuesday from the action of Secretary Gage 
in increasing the Government deposits in the New York 
banks, and the concerted action of the New York Clearing 
House banks in pooling their resources and making loans at 
the legal rate on the stock exchange. 

‘The break in prices brought about a large amount of in- 
vestment buying, which had the effect of steadying the mar- 
ket. The mere fact that the monetary stringency throughout 
the world has brought about this condition in “the various 
security markets of the world, is no reason for saying that 
the value has dropped out of our better iron and steel stocks. 
The intrinsic merit is still there. Purchases made on this 
decline with the proper regard for the condition of the proper- 
ties and the earnings that they are making cannot fail to 
bring profitable results to the purchasers. While there is 
absolutely no sign of a rampant bull market in sight, we 
feel that there should be a marked improvement from the 
present level of quotations.”’ 


Fluctuations of the Week and the Year. 


The following table shows the fluctuations in iron and steel 
stocks for the week ending Dec. 18: 


























WEEK. YEAR. 
Name. " _ 
Open High! Low |Close High. Low. 
Am. Car & Fdy...... 14% | 4K | i | 1% Hts May 25 | 11% Dec. 18 
Am. Car & Fdy pr.| 5 5958 | 5644. | 57 Sept. 7 56% June 16 
Am, Steel & Wire...) 38% | 40 32 44% | 72 May 4) 32 Jec. 18 


AmSteel & Wire pr| 90 91% | 35 85 1063, Mar. 13 | 85 Dec, 18 
Am. Steel Hoop..... 41% | 43 38 39 ' 


Am. Steel Hoop pr) 7534 | 85 76 | 7 86% Sept. 14 | 70 May 13 
Am, Tin Plate....... 20 2744 | 20 | 2% 52@ April 4 | 20 Dec. 11 
Am. Tin Plate pr..| 74); | 78 74€é | 75 9% Feb. 8 | 74K Dec. 
Col. Fuel & Iron...) 47 47 35% | 37 Sept.11 | 30% Feb. 8 
Federal Steel........) 5554 | 57) | 37 45 75 Apr. 3) 37 Dec. 18 
Federal Steel pr....| 76% | 79% | 70 71 93% April 3/ 70 Dec. 18 
National Steel...... 40% | 40% | 90% | 33 63 April 24 0% Dec. 18 
National Steel pr../ 894% | 92% | 59 B) 99@ Aug. 1! 5 May 15 
Pressed Steel Car...) 54 57 50 50 61 Aug.14| 44 june 1 
PressedSteelCar pr) 54 | 87% 5 75 9! Sept. 7 | 75 Dec, 18 
Republic Steel ..... 19% | 21 16 16% | 33%. Sept. 6 165% Dec. 18 
Republic Steel pr..| 66% | 68 62% 63 79 Aug. 29 62% Dec. 18 
Tenn. Coal & Iron/too'% |ioo | 64 70 12%6 Septir | 36 Jan. 1% 
Notes. 


The directors of the American Steel & Wire Co. have de- 
clared the regular quarterly dividend of 13¢ per cent on pre- 
ferred stock, payable Jan, 2. 

The Pressed Steel Car Co. has declared the quarterly divi- 
dend of 144 per cent on the preferred stock. 

The Federal Steel Co. directors decided at last week's 
meeting to begin paying dividends on the common stock im- 
mediately after the close of the fiscal year. It is expected 
therefore that at the January meeting the directors will 
declare dividends of 33 per cent on the common stock, being 
at the rate of 5 per cent for nine months. The stock will 
then be put on a regular 5 per cent dividend basis and 
quarterly dividends of 14 per cent will be declared on the pre- 
ferred and 1 percenton the common. It was announced 
that the company had estimated earnings which would indi- 
cate that in the year ending on Dec. 31 the profits would be 
sufficient to pay the full dividend on the preferred, and on 
the common stock after reserving to the constituent com- 
panies upwards of $4,000,000. 
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DECEMBER a1, 1899. 
THE STOCK MARKET AS A FACTOR. 

Persons in the iron trade need to remind them- 
selves, after noting the course of well-known iron 
and steel stocks in Wall Street the past week, that 
their industry is in a condition of prosperity un- 
equaled in years. The best. steel 
moderately good and those not so good intrinsically 
fell rapidly, and holders were eager to part with 
securities in many cases at 15 to 20 
values that would not have been any temptation to 
sell a few weeks ago. Itis noteworthy that steel 
stocks looked upon as attractive investments by 
men in the trade well informed concerning their 
éarning power and the status of the properties back 
of them, have gone down quite below the 
the underwriting. Nearly all the common stocks 
touched figures less than half the high point of last 
spring. With every week the large iron and steel 
consolidations are realizing .larger profits on the 
material billed from their mills, as the lower priced 
contracts are worked off; yet the general trend of 
their stocks for some weeks has been downward. 
Stock values have now reached 
from 8 to 12 per cent a year would be realized from 
investments in preferred stocks that twill pay their 
dividends year in and year out in any but extreme 
panic times, and some even then 

Temporary causes in an unusual combination 
have produced the condition existing. It is entirely 
true and well understood that Monday’s was purely 
a Wall Street ‘panic; but it is a question at the 
same time whether that does not mean more than it 
did before certain industrial stocks representing 





stocks, those 


points below 


basis of 


a basis on which 


hundreds of ‘millions of capitalization began to be 
traded in on the stock exchange. 
stock quotations today than ever. 
So many business men and manufacturers been in- 
terested in the fluctuations of securities. In view 
of this fact is it not likely that Wall Street 
ences will have more effect than ever upon the de- 


More eyes are on 
At no time have 


: V4 
Intiu- 


cisions.and policy of manufacturers in important 


lines? Manufacturers of the old school who have 
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exchanged their stocks in local companies for con. 
solidation stocks are doubtless having strange ex. 
night. 
[t is a new sensation with most of them to have the 


periences with the shifting of values over 


market value of their investments fluctuate by tens 
or hundreds of thousands within 24 hours. It can. 
not but be true that after such a week of shrinkage 
as has just passed, the views of these men concern. 
ing a new enterprise or a proposed move in their 
own business would be tinged with the prevailing 
hue of the street, and that in spite of the fact that 
earnings might be on a scale never greater. Reas- 
sure themselves as they will concerning the sepa- 
rateness of Wall Street from ordinary business, 
owners of industrial capital would much prefer to 
have the stock market in harmony with conditions 
in the manufacturing world. 

In general it is to be said that the iron and steel] 
consolidations have been handled thus far witha 
commendable disregard of what Wall Street might 
Much has been financial 
columns about the common stocks of the steel com- 
panies, and statements have been plentiful as to 


say or do. written in 


the large earnings in excess of the dividend re- 
quirements on the. preferred stocks. 
son to believe that 
been quite within the truth. More could be said 
than has been said, too, about the ample cash as- 
sets with started. 
But there has been no disposition in the case of 
most of the steel companies to make dividend dis- 
tirbutions for the sake of affecting stock market 
values. The policy appears to be—-and it is sound 
policy—to use part of the earnings of this time of 
unparalleled prosperity, in modernizing plants and 
providing equipment that will give the lowest at- 


We have rea- 
most of the statements have 


which these consolidations all 


tainable cost, in securing ore and coking coal prop- 
erties, and in making sure against the day of lower 
prices and keener competition. This done, it is 
the policy of the most conservative of these com. 
panies to turn further earnings into surplus so 


} 


that when dividends on the common stock 


begin 
they may be continued year after year. In other 
words part of the fruits of this period of unusual 


profits will be stored against the lean years that 
are to come. 

If this policy shall be persisted in, the effect of 
such disturbances of values as have been seen the 
past week will be reduced tothe minimum. Time 
will be needed for a full demonstration of the con- 
servatism and soundness which have characterized 
for the most part, in 


the period of its development in the individual and 


iron and steel manufacture 


competitive form. If 
the great iron and steel companies of today are 


the controlling powers in 


seeking a career they can find no achievement 


more worthy their talent and their most resolute, 


persistent _effort, than to place their securities 
where they belong, at the head of the industrial 
list. They will best succeed in this by trying to 
forget that Wall Street has an existence. 





Sometrutne of the size of the investment required 
for a modern blast furnace plant, and of the engi- 
neering problems involved, may be gathered from 
the detailed description elsewhere in this issue, of 
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the new furnaces of the National’ Steel 'Co., at 
Youngstown, ), Some idea is given by the article 
of the increasing importance of the iron industry 
as a'contributor to engineering and structural works 
and to manufacturers of electrical equipment. 
Every such advance as has been made in the last 
three years in blast furnace construction means 
larger employment of labor-displacing machinery 
and new problems for solution by mechanical and 
metallurgical engineers. Higher engine powers 
are demanded, improved devices for delivering 
from 2,000 to 2,500 tons of material at the top of a 
high furnace every 24 hours, and equipment for 
rapid and economical handling of ore in and out of 
vast stock yards. The practical working out of 
these problems is one of the most interesting fea 
tures of the recent advance in American engineer 
irig, as related to iron and steel, and the interest in 
the subject fully warrants the prominence we have 


given it in this number 


OBITUARY. 


James W. Reis. 

JamesW. Reis, district manager of the National Steel Co., 
died at his home at New Castle, Dec. 17, aged 35 years. 
Death resulted from typhoid fever. Mr. Reis was one of the 
most competent blast furnace and steel works managers inthe 
country. His judgment on mechanical and metallurgical pro- 
positions was sound and ina relatively brief career he had be- 
come a leader in latter day achievement in iron and steel man- 
ufacture. Before the formation of the National Steel Co. he had 
charge of the furnaces of the Shenango Valley Steel Co., and 
had brought their operations to a high state of efficiency. He 
belonged to a family of iron and steel works managers. He 
was a brother of Wm. E. Reis, president of the National Steel 
Co.; of John W. Reis, general furnace manager of the Na- 
tional Steel Co.; Geo. L. Reis, superintendent of the Bay 
View works of the Lilinois Steel Co., and Jared Reis, of 
Philadelphia. Another brother, Edward Reis, who was con- 
nected with the New Castle works, died a few years ago. 

Alexander M. Byers, Jr. 

After an illness of four weeks of typhoid fever, Alexander 
M. Byers, Jr., oldest son of Alexander M. Byers, of A. M. 
3yers & Co., died at Pittsburg Dec. 16. 
old, he had won recognition for business abilities. Graduat- 


Though but 27 years 


ing from Yale College in 1894, he went into business with his 
father and became vice-president and secretary of the com- 
pany. He was also a director of the Iron City National Bank 


P. P. Lane. 


Col. Philander P. Lane, one of the founders of the Lane & 
Bodley Co., of Cincinnati, and for 50 years a leading business 
man of Cincinnati, died in that city on Dec. 6, aged 78 years. 
He was born in Nassau, N. Y., in 1821, and seven years later 
his parents emigrated to Ohio. As a young man he found 
employment in the machine shop of Bill & Brother, at Cuya- 
hoga Falls, O. He went to Cincinnati in 1848, and in 1850 
opened a small shop on Pearl st. In 1852 he took into part- 
nership with him Joseph T. Bodley, and thus was started the 
firm of Lane & Bodley. On going to war in 1861 he was 
made captain of his company and later became colonel of the 
11th Ohio. Col. Lane took a great interest in education and 
was one of the foundersof the Ohio Mechanic’ Institute 
and Industrial Exposition. There are seven surviving chil- 
dren, including Mrs. C. F. Thompson, wife of the former sec- 
retary of the Lane & Bodley Co., and H. M. Lane 


TuHereE is now some doubt about the success of the deal to 
consolidate the machine chain manufacturers, which is due 
partly to the tightness of the money market. Options were 
secured on 13 plants, which were shut down recently to take 
inventories. 
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PERSONAL. 


Charles ‘A. Plamondon, vice-president of the Plamondon 
Mfg. Co., of Chicago, maker of power transmission machin 
ery, was elected president of the Illinois Manufacturers’ As 
sociation last week. 

E. W. Beadel, of Cleveland, heretofore with the Wellman 
Seaver Engineering Co., resigned to become chief engineer of 
the Pennsylvania Engineering Works, New Castle, Pa. 

L. Ball, for several years secretary of the Buhl Malleable 
Co,, at Detroit, has disposed of his interest in that company 
and has located at Northville, Mich., a suburb of Detroit, as 
sales agent for manufacturers and as commercial broker, 
under the name of L. B. Ball Commercial Co. 

C. S. Robinson, for some months superintendent of the 
steel works of the Colorado Fuel & Iron Co., Pueblo, Col., 
has been advanced to the newly created office of general 
superintendent of the iron and steel departments and J. B. 
McKennan, formerly assistant superintendent, become 
superintendent in Mr. Robinson's place. R. H. Lee, who has 
been superintendent of the blast furnaces, for the past. six 
months, has taken the position vacated by Mr. McKennan 
and Jacob Cambier, chief chemist, assumes control of. the 
furnaces. Graham Robinson is made chief chemist. C. 5S. 
Robinson went to Pueblo in 1892, and took the position of 
superintendent of the blast furnaces Later he was made 
assistant superintendent and when his brother, T. W. Robin 
son, became general manager of the Illinois Steel Co., suc- 
ceeded him as superintendent. His new position includes the 
superintendency of iron mines and quarries, 

It is reported at Pittsburg, but with no official confirma- 
tion, that Henry W. Oliver, president of the Oliver Iron 
Mining Co., is to become chairman of the Carnegie Steel 
Co., Ltd. 

John Stevenson, Jr., of New Castle, is reported to have ac- 
juired a one-third interst in the recently formed Sharon Steel 


Co., which proposes to build a blast furnace and open-hearth 


steel plant. 

George T. Oliver, of Pittsburg, the well-known iron and 
steel manufacturer, is spoken of in political circles as a proba- 

le candidate for the Republican nomination for Congress- 
man-at-Large at the next State convnetion. 

Ar a meeting of the directors of the Republic Iron Co. held 
at the company’s office, Wade Bldg., Cleveland, last week, a 
dividend of $2 a share was declared. As there are 100,000 
shraes the distribution is $200,000. A dividend of $1 a share 
was paid in July and one of $1 in January, so that a total 
of ¢4 has been paid this year. .The stock is now quoted at 
$17 to $18. 

[ue regular monthly meeting of the Engineers’ Society of 
Western Pennsylvania was held Tuesday night at the house 
of the society in Pittsburg. The paper of the evening was 
by W. E. Snyder on ‘‘Mechanical Devices as Applied to Fir- 
‘he following were elected mem 
bers of the society: F. Harding Beebe, William B. Miller, 


ing of Steam Boilers. 


Guy D. Newton, and P. K. Slaymaker, all draughtsmen for 
Julian Kennedy, Pittsburg; Frederick McGoddard, electrician 
with George Westinghouse, Pittsburg; David P. Jones, con- 
sulting mechanical engineer, Stevenson 


Walter M. McLean, master mechanic with Pittsburg Plate 


Building, Pittsburg; 





Glass Co., and John G. Splane, manager Pittsburg depart- 
ment National Transit Co. Thursday evening the society will 
hold a smoker in its house, at which there will be music and 
other entertainments, and refreshments. The chemical sec- 


tion of the society will meet next Thursday evening. 


Av Crown Point, Ind., last week fudge Gillett decided that 
a labor union has the lawful right to demand the discharge 
of a non-union workman and that the latter has no remedy 
7 
i 


1} 
Al 


aw for his discharge. The case was that of Walton 
against Lake Lodge No. 2, Amalgamated Association of 
Iron and Steel Workers. Walton was discharged by the In- 
land Forge & Iron Co., ‘of East Chicago, Ind., on demand of 

e union. No charge of incompetency was preferred against 
him and his sole offense was not being a member of the 
union. He sued for $20,000 damages. He will appeal from 
the decision of Judge Gillett, 
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Wage Advances at Jones & Laughlins Works. 


= Conferences are being held between Jones & Laughlins, 
Ltd., and their employes relative to the new scale of wages for 
next year.. It will be remembered that this firm ceased to 
recognize the Amalgamated Association July 1, 1898, an in- 
dividual scale with their employes going into effect on that 
date, to last for 18 months. A general advance is expected 
to allthe employes. ‘The scale for the Bessemer steel depart- 
mett has already been settled, the men receiving a 1o per 
cent advance in wages. On account of improvements ‘now 
being made in the Bessemer steel department, by which the 
output will be considerably increased, the earnings of some 
of the men will increase beyond the straight 1o per cent. 





Tin Plate Prices. 

A statement has been made in some Pittsburg daily papers 
that the American Tin Plate Co. contemplates making 
‘‘another to per cent advance in a few days.’’ The statement 
is entirely incorrect. It is stated in the same connection that 
the company since its organization has advanced ‘prices over 
100 per cent. The price when the company took hold was 
$2.75 for 100-pound coke plates, while now it is $4.85, an 
advance of 69 per cent, instead of ‘‘over 100 per cent."’ 





At Oberlin, Kas., the Oberlin Foundry & Machine Shop 
plant has just been completed. 
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75 YEARS OF IRON MANUFACTURE.*—iII. 





BY JOHN FRITZ. 


“I shall now return to the rolling mill. As already stated. 
with the introduction of the three-high mill in 1857, the com. 
mencement of the great improvement in rolling mills and ma- 
chinery connected with them took place. The rolls were 
made larger in diameter, better fitted up, and a more power. 
ful and a much better class of engines was introduced, larger 
an better heating furnaces were built, and many labor- 
saving devices were introduced. But with the marvellously 
increased production of Bessemer steel it was evident that a 
larger ingot must be used in order to prevent congestion in 
the pit furnaces and rolls. This, of course, involved the 
building of larger, heavier and more rapid working ma- 
chinery. 


Changes in Blooming [iill Construction. 


“In 1868 the lamented Holley, who later on became the con- 
sulting engineer of the Bessemer works and so remained 
until his death, and to whom the country is largely indebted 
for the introduction of the Bessemer process and for many 
improvements and important suggestions in the art, built a 
three-high blooming mill at Troy, N. Y. This mill had the 
top and bottom rolls stationary, the middle roll being moved 
up and down, to suit the work, by four screws passing through 
the bearing carrying therolls. In the bearing there was 
a thread corresponding to the thread on the screws, which 
screws were driven by power. He also had lifting tables, 
front and back fitted with loose rolls, and the ingots were 
pushed into the rolls by hand both in front and in back. 

In 1871 my brother George, then superintendent of the 
Cambria Works, built a three-high blooming mill in which 
the middle roll was stationary and the top and bottom ones 
movable, with feed tables both front and back, and the rollers 
driven by power taken from the train. He also introduced 
what is called a ‘‘pusher’’ to adjust the ingot in a proper 
position on the table and also an arrangement for moving the 
ingot on the table in proper position to enter the rolls. In 
1872 we built at Bethlehem, Pa., athree high mill in which 
all the rolls were fixed, with table similar to those in Cam- 
bria, but driven by an independent power which very much 
simplified the arrangement of driving the tables. This is the 
plan of the mill that was generally adopted, and for a 
moderate sized ingot and quick working is probably the best 
plan of mill. But for heavy ingots and for variety of work 
the reversing mills are preferable. The rail trains are, with 
two. exceptions, three-high, with larger rolls, very heavy 
housings and fittings, and more powerful engines, and gen- 
erally some kind of labor-saving device attached to the rolls. 
In fact all the modern rail mills have introduced labor-saving 
machinery to such an extent that there is comparatively 
speaking but little left for man todo. Thisistoa great ex- 
tent due to the introduction of steel, as it rarely either splits 
or cracks in rolling, while iron is very liable to do both. which 
renders the use of delicate automatic machinery more difficult 
in rolling iron than in rolling steel. 

Many instructive, interesting, annoying and amusing in- 
cidents which might be related occurred in connection with 
the almost magical developments which took place in the 
manufacture of iron and steel during my long association 
with the business. But time will not permit. 

We left the blast furnaces in 1840, which, as before men- 
tioned, was the commencement of the use of mineral coal, 
from which period the greatly increased production com- 
menced. While there was no practical change in the princi- 
ple of making pig iron, yet, the continued increase in size of 
the furnace, the increased pressure and quantity of blast, the 
introduction of the Whitwell system of fire brick stoves, the 
better understanding of furnace working, the increased 
knowledge of the chemistry of pig iron making—all these, 
coupled with the indefatigable determination of the men in 
charge, have contributed to bring about the unprecedented 
and phenomenal production which has so amazed the iron 
makers of the world. 





‘An address delivered in Convention Hall, National Export Exposition, 
Philadelphia, at the celebration of the seventy-fifth anniversary of the 
Franklin Institute, 
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Advance in Steel Works Processes. 


In 1868 the manufacture of acid open-hearth steel com- 
menced; but its progress was slow, and following the 
Bessemer, this process not being so _ interesting 
and exciting, did not command the attention and respect 
to which it was entitled. The fact that the Bessemer 
was in the lead and the machinery was already in use, and 
that the knowledge of refractory material and in the hand- 
ling of the steel was acquried, made the introduction of the 
open-hearth process easy compared to the Bessemer. But 
the fact that it quietly made its way into general use does 
not in any way detract from its great usefulness, and, with 
the invention and introduction of the ‘“Thomas”’ basic process 
and its application to the Siemens-Martin open-hearth sys- 
tem, it takes rank only second to Bessemer as one of the great~ 
est metallurgical inventions of the age. And taking into con- 
sideration the character of our ores and coal, and their geo- 
graphical location, the superiority of the metal produced by 
this process, for structural and machine purposes, may cause 
it in the near future to outrank the Bessemer in value and 
general usefulness. 

When we look back to the commencement of the last half 
of the present century, and take a thoughtful survey of all 
the inventions and improvements that have taken place in the 
arts of metallurgy during this period, the complete reversal 
of the position that iron and steel formerly held in relation to 
each other, the superiority of steel over iron in the useful 
arts, and the ‘immensely increased production which is un- 
paralleled in the history of metallurgy, it seems impossible to 
fully realize that so great a change could have taken place 
within so brief a time. While we have properly received 
great credit for the unprecedented developments we have 
made in the iron and steel industry in the United States, we 
must not forget that it was the inventions of Cort, of Mushet, 
of Bessemer, of Siemens, and of Thomas that enabled us to 
accomplish such important results; and to them all civilized 
nations owe a debt of gratitude for the incomparable blessing 
their inventions have conferred on society. Yet how few of 
us even for a moment think of the trials, troubles, disap- 
pointments, mental anxiety and bodily toil these men had to 
undergo in the perfection and introduction of their inven- 
tions, besides suffering the sneers and jibes of those who 
imagine that an inventor is nothing but a wild enthusiast, 
and treat him accordingly. The story of many inventors is 
truly pathetic and none more so than that of the lamented 
Thomas. The personal side of the story of the inventor of 
the basic process can only be appreciated by the reading of 
his life. 

It should not be forgotten that England is the birthplace 
and home of the Iron and Steel Institute and much of our 
success is due to the information we have gained from the in- 
valuable papers read at their meetings and the discussions that 
followed them. Here I wish to say that 1 would commit an 
act of ingratitude should I fail to give credit to the brave and 
noble workmen who, throughout my long connection with the 
business, have ever stood ready to meet any emergency, no 
matter what the danger or difficulty might be. All that 
needed to be said was, ‘‘Come boys,’’ but never, ‘‘Go boys,"’ 
and if the difficulties were not insurmountable, they were 
sure to be overcome; and too much credit cannot be given to 
these fearless and energetic men for the almost fabulous pro- 
gress that has been made in the manufacture of iron and steel 
in this country. 


An Old-Time Mill Scene. 


When I look back to my early days in the iron business 
long, long ago, probably too long, it brings to mind one of 
the happiest periods of my life. After my daily labor was 
done I was free from all care until the next morning. After 
supper, at half-past six, then a simple meal, I returned to the 
works and helped the puddler, heater, or roller, as the case 
might be, until about 10 o'clock. At that time the practical 
men, puddlers, heaters and rollers, were generally English- 
men and Welshmen. After the heats were charged in the 
furnaces, and while waiting for the charges to become heated, 
they would get their pipe—‘‘cutty” they called it—and sit 
down on a pile of pig or puddled iron, as happened to be 
most convenient, and take their smoke. Having gained their 
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confidence, I would take a seat by them and then they would 
tell me about the works in England and describe how their 
mills were arranged, their system of rolling, the principle and 
construction of their puddling and heating furnaces, and how 
to work them. AsI spent my nights in assisting them to 
puddle, heat and roll, I gained a very general practica) 
knowledge of the manufacture of wrought iron, which soon 
became of great value to me; and to the nights spent in these 
works with the hearty and generous workmen I owe much of 
whatever success I may have attained in after life. For the 
kind and generous manner in which I was always treated by 
them they ever have a green spot in my memory. In com- 
paring this happy period in my life with what I have since 
many times gone through, it might, with propriety, be com- 
pared with the “‘elysian fields.’’ 

How little do the younger men that now have charge of 
our great iron and steel industries know or even think of the 
severe mental strain, the great amount of bodily toil, the vex- 
ation, the surprises, and the disappointments that had to be 
endured by the men in charge during the erection and perfec- 
tion of ‘these ‘vast establishments that are now engaged in 
the manufacture of iron and steel. And, gentlemen, let me 
here say that this great work was not accomplished by com- 
mand, but by example. It was the men in training, before 
alluded to, who erected, perfected, and put in operation these 
most marvellous enterprises of the age. And to these noble, 
brave and energetic men the people of this country owe a 
debt of gratitude for the far-reaching results they so 
thoroughly accomplished, and which have already changed 
the social condition of our vast territory. They have fur- 
nished us with a material which for quality and cheapness and 
the quantity furnished in a given time is without parallel, 
and could not have been realized by any other known 
methods. Without it the building of trans-continental roads 
would have been almost impossible. Had the rails been 
made in the old way out of the puddled iron, and the in- 
creased traffic on the Atlantic ends of the lines, they would 
be worn out before the Pacific coast could have been reached. 
The credit does not end here. The reduction of freight 
rates, owing to the general use of steel rails, is so 
enormous that it has been intimated by one of our 
most distinguished public men that the saving alone on the 
cost of transportation due to the use of steel in the place of 
iron would, it available, amount to a sum sufficient to pay 
our national debt in a comparatively short time. 


The Kingship of Steel. 


In addition to the use of steel for rails, the Great West is 
being fenced with steel at a cost that seems almost fabulously 
cheap, and this product is being used largely for many other 
purposes. It was formerly iron that was used for structural 
work, now it is steel; and it has practically superseded the 
use of wrought iron. Steel is largely used in the construc- 
tion of all grades of machinery employed in the manufactur- 
ing arts. Itis the base of our immense inland system of 
transportation. It is the imperial metal that has enabled the 
engineer to perform the daring and remarkable engineering 
feats which he has accomplished during the last half of the 
century, without which they would have been practically im- 
possible. It is the material used in the construction of these 
monster floating palaces that cross the vast ocean with the 
regularity of a railroad train. 

Fifty years ago steel was a luxury to the engineer. Modern 
practice of steel-making in the hands of the mechanical engi- 
neer, the metallurgist and the chemist has wrought wonders 
in producing a material which is used alike in the manu- 
facture of articles of the most weighty, the rudest and cheap- 
est grades, and in the construction of the most intricate, the 
finest, and most delicate implements and machinery. And it 
is boldly asserting its value and importance through every 
walk of life. 

It is to the invention, introduction and perfection of the 
modern system of steel-making in this country that we are 
indebted for the education of our people in the scientific, me- 
chanical and metallurgical arts, which has enabled them to 
erect such manufacturing plants as were necessary to supply 
our government with the sinews of war, which made it possi- 
ble to achieve those glorious victories which at once placed 
us in the front rank among the nations of the earth. 
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FIG.. 5—-BLAST FURNACES AT THE OHIO WORKS OF THE NATIONAL STEEL CO. PLAN VIEW. 
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The New Blast Furnaces at the Ohio Works of the 
National Steel Company. 





(With Supplementi.) 


The third of Central Western blast furnace plants to center the interest and arouse the expectation of the iron trade of the 


country is nearing completion at the Youngstown, O., or Ohio Works of the National Steel Co. 


The new Duquesne furnace 


plant of three years ago, with its roo-ft. stacks and a promised output of 600 tons a day, was a veritable sensation in the year of 
its erection, and for months after the first two furnaces started the experts traveled up and down the comparative merits of big 


furnaces and moderate-sized furnaces, as solvents of the problem pre- 
cipitated by the Mesabi range with its comminuted ores. The experience 
of nearly three years has not fulfilled all the promises made for the big 
furnaces in the handling of high percentages of the Mesabi product; but 
the Duquesne type has set the pattern forsize. The two furnaces at Lo- 
rain were built 1co feet high, and the two at Youngstown have further 
disappointed the prophets of areturn to moderate units. They have 
even exceeded Duquesne and Lorain in size, being 106 feet 6 inches high, 
and 23 feet in diameter at the bosh. Other furnaces under construction 
or projected by the large companies have taken the high stack as an 
established institution, for all aim at 600 to 700 tons output in 24 hcurs. 
The two furnaces now nearly ready at Youngstown were begun in 1808 
by the Ohio Steel Co. under the administration of Henry Wick as presi- 
dent and Wm. H. Baldwin assecretary, months before the consolidation 
of Central Western steel companies existed even as adream. ‘The steel 
plant which was started early in 1£95 bad been increasingly successful 
both as to tonnage and the quality of its product. Thecentralizing process 
in the steel trace had brought significant developments. The policy 0. 
dependence for pig iron upon near-by furnaces, from 
a number of which the freight amounted to little more 
than the switching charge, had answered well in the 
years when furnacemen’s and iron miners’ profits were 
little or nothing. But new conditions demanded a 
measure of independence of both mining company and 
merchant furnace. Plans for two furnaces were decided 
upon and a beginning was made in a policy of owner- 
ship of ore supply, which later has been broadened 
steadily. 
When the Ohio Steel Co.’s Bessemer plant was built 
about two miles northwest of the business center of 
Youngstown, land was secured also for the blast fur- 
nace plant which was then regarded a possibility; 
but very large additions to the original site have been 
made in the past 
few years, the 
holdings now con- 
sisting of nearly 
joo acres. 
General Features. 
The site of the ra 
furnaces, which is Be 
contiguous to that —r os a | _ \ 
of the steel works y XM 
and farther up the ane = ghteng \ 
Mahoning River, , ee 
was admirably 
adapted to the pur- } | 
pose. Very little | Pee 
preliminary work a 
was necessary in 
connection with 
the ore stock yard, 
the rock which un- 
derlies most of the 
site being only 
lightly covered 
with earth, All 
that was required 
to secure a sub- 
stantial floor was to 
grout and cement 
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occasional depressions; and no piling was needed for the foundations of 
shows the general arrangement of the plant. Two furnaces are now about completed 


furnaces or buildings. 
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The plan ‘view 
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in Fig. 5 


and work has begun on a third, 


A fourth will be added later, making two groups of two, The present description has to do with Furnaces Nos. 1 and 2 and 


their auxiliary plant. 


The stock yard as laid out for the two furnaces is 720 feet long, with a width of 250 feet, measuring between the bridge rails. 
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Its walls are 36 feet high on the ore bin side and 24 feet high 
on the opposite, or transfer car side. Storage capacity is 
provided for 750,000 tons of ore, but with the extension of the 
stock yard 449 feet past Furnace No. 3, much more than the 
amount named can be stored. Provision is made so that no 
winter shipments of ore from Lake Erie docks would be nec- 
essary but for the fact that cars are not always available to 
take the ore direct from vessel in navigation time. The drain- 
age of the stock yard is toward the bin side. Low water stage 
in the Mahoning River is taken as the local datum, or 100. 
Rock level is 12 to 14 feet above the datum. A bricked ditch 
along the bin side carries drainage water to a sump just 
outside. From this well its ordinary outlet is through a 
20-inch pipe to the sewer emptying into the river. In time 
of high water a cut-off valve in this pipe closes it and two 
g-inch centrifugal pumps located over the well force the 
water through a goose-neck by-pass into the same outlet 
pipe. 

Referring again to the plan view, Furnace No.1 is on the 
right and is nearest the steel works. From center to 
center of the furnaces the distance is 300 feet. Each has four 
stoves, the relation of which and of the bin system will be 
seen, as referred to below. The plan shows also the pump 
house, electric power house, blowing engine building, boiler 
house, etc. The track system, which unfortunately could not 
be included in so reduced a view, is one of the admirable 
features of the plant. The left side 
of the view is toward the upper or F 
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2 the machinery is located in the main tower, and an opera- 
tor’s house is placed next to the bridge in a position giving 
the operator an unobstructed view of the ore cars as they 
move on the bridge, for this machine delivers ore to the stock 
piles in small cars instead of buckets. 

The location of the Hulett car dumper is indicated in the 
upper right hand portion of Fig. 5, and is just beyond the 
limits of the drawing. From the yard in which loaded ore 
cars are delivered from the various connecting railroads, 
the track as it extends to the car dumper is down grade 1 
feet in 100. The foot of the grade is 885 feet from the yard 
and the cars move this distance by gravity to the foot of a 
short incline which leads up to the car dumper. In a pit 
below the loaded car as it reaches the foot of the incline is a 
disappearing car. This is drawn up out of the pit behind the 
loaded car by winding drums located on the car dumper. A 
push bar on the disappearing car engages the drawhead of 
the ore car, pushing it up grade into the car dumper. The 
general construction of the car dumper is indicated by the 
half-tone, Fig. 3. It consists of a substantial steel structure, 
in which is a platform to receive the loaded car. This plat- 
form is pivoted at one side, and when the platform with the 
carload of ore is rotated around this axis, the car is raised 
sufficiently high to discharge the ore over an apron into four 
small steel cars of 17 tons capacity each, ‘mounted on*a 
transfer car standing alongside the car dumper. To insure 
t = equal distribution of ore in the four 
‘| smaller cars movable deflectors, seen 











































































































northern end of the yards, and here J ee in Fig. 3, are pivoted to the apron of 
the railroads connecting with ‘the — yy rye Name — the car dumper. These are moved by 
plant have been extending their }—-- - ‘ a steam cylinder, with cataract lock- 
switching facilities to provide for the | . rT TKN ing cylinder, both being under the 
expeditious handling of the vast ton- 44 Yo <| 9 xX . control of the operator. Gondola, 
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FIG 9J.—-SECTIONAL ELEVATION OF COKE, LIMESTONE AND ORE BINS, 


works so extensive. Coal, limestone and coke come in on the 
furnace side of the ore stock yard. Ore trains coming from 
the north enter on tracks on the opposite side of the stock yard, 
leading to the car dumper, of which more in detail is given 
below. 

Ore Handling Machinery. 


" The ore stock yard is spanned by two steel conveyor 
bridges. These with their power equipment, and the other 
ore handling machinery, consisting of a Hulett patent car 
dumper, were built by the Webster, Camp & Lane Machine 
Co,, of Akron, O. The bridges have a span of 260 feet, with 
a cantilever extension of 41 feet over the ore bins at the end 
next to the furnaces. Each bridge is mounted on a two- 
track machine tower at its outer or receiving end, and on a 
one-track rear tower next to the furnaces. At their receiving 
ends the bottom chords of the bridges are 54% feet above 
the bottom of the ore pit and at the rear tower 80% feet, giv- 
ing large storage room. The bridges travel along their tracks 
at a speed of 50 feet per minute by means of gearings con- 
nected with two 130 h. p. General Electric motors to each 
bridge. These motors also furaish the power for handliny 
the ore on the bridge, as well as rehandling it from stock 
pile, suitable drums and gearing being connected with the 
motors. The motors take their current from an overhead 
trolley above the machine tower. Asclearly shown in Fig. 


of 20 to 60 tons capacity can be handled. 

The car dumper is of the same general design as that fur- 
nished by the Webster, Camp & Lane Machine Co., to the 
Buffalo, Rochester & Pittsburg Railroad for its coal docks at 
Buffalo, except that the overhead trolleys for conveying the 
material to vessels are omitted. Steam is piped to the engine 
for operating the car dumper, from the blast furnace boilers. 

After the loaded car is run into the car dumper, the opera- 
tor sets the deflector for either a short hopper car with ore 
loaded nearly uniform through the car or for a long gondola 
with ore loaded at each end over the trucks, The 17-ton cars 
which receive the ore after it is dumped are of the side-dump 
pattern. The transfer car on which they stand side by side 
is pushed by a locomotive under the front or machinery 
tower of the bridge, in alignment with the four tracks on the 
latter, which are shown in Fig. 2. These tracks converge to 
one main track on the bridge, the switches being automatically 
operated by the car as it passes over them. One by one the 
cars are drawn up the inclined track and on through the bot- 
tom chords of the bridge and dumped at any point desired. 
This is accomplished py a lever underneath the car engaging 
a knuckle, causing the two hinged side plates to be thrown 
outward. A second track is suspended below the chords of 
the bridge with a trolley running thereon, for rehandling the 
ore from stock pile, emptying it into cars whence it is 
dropped into the bins, An automatic bucket of 10 tons 
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capacity is used in rehandling operations. It is filled by 
dragging it up the stock pile, which is accomplished by 
proper manipulation of the trolley by the operator in the 
machinery tower. In practice there will be no frequent mov- 
ing of the bridge. When the stock pile from which ore is 
being drawn is not opposite the bin into which it is desired to 
put the ore, the ro-ton bucket will empty into motor cars 
which move to the proper bin and drop their contents. 
It is possible to bring a train of drop bottom ore cars directly 


FIG. 8.—ROTTOM OF CHUTE AND END 


to the tracks over the bins, but the usual method will be by 
way of the stock yard and the conveyor apparatus. 

The capacity of the car dumper is 30 railway cars an hour. 
Each of the bridges is capable of handling 50 of the 17-ton 
cars per hour, or an equivalent of 12% railway cars per 
hour. Three men are required for the operation of the car 
dumper, including the man who places cars in position upon 
it. Two operators are required for each conveyor bridge 
and three men on the locomotives for moving the transfer 
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ore bins which are common to both stacks. The columns on 
the stock yard side of the ore bins serve to support the rail of 
the ore-conveyor bridge which except here is on the stockyard 
wall proper. Over the ore bins are two standard gauge 
tracks which are used for the bin-filling cars when ore is being 
taken from the stockyard; but the tracks are connected with 
the furnace yard so that the bins may be filled directly from 
hopper bottom cars independently of the car dumper and 
stockyard. Between these tracks and the wall is a track for 


ELEVATION, SHOWING METIIOD OF OVENING, 


coke and limestone, There is a coke bin and a limestone 
bin in front of each furnace. As is shown in the drawing, 
the coke bin is nearest the ore bins and between their inside 
wall and the wall of the stockyard. On the opposite side of 
the center line of the furnace is the limestone bin. 

All bins are constructed entirely of steel. The ore bins 
are 28 feet 6 inches wide and 21 feet loug. Their maximum 
depth, which is on the center line between tracks, is 23 feet. 
The bottom slopes-at an angle of 45 degrees. Their capacity 
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FIG, g--—-END ELEVATION OF ORE SCALE CAR, 


cars. The cost of handling ore from railway car to ore-pit or 
from pit to bins is estimated at less than 1 cent per ton. 


The Bin System. 


The bin system will be more readily understood by referring 
to Figs. 5 and 7. The bins are situated inside the stock yard wall 
in front of and between the two furnaces. The space they oc- 
cupy is formed by a recess in the wall, 59 feet wide and 320 
feet long. Midway between the furnaces are the nine steel 


FIG. 10.—-SIDE ELEVATION OF SCALE CAR, 


is s00 tons each. To provide against the difficulties arising 
in handling ore from bins in extremely cold weather pipes are 
run under the bins, carrying hot water from the steel works. 

On the bottom of each bin cre 12 chutes, six on a side. 
The construction of the chutes may serve to illustrate the care 
with which all details have been designed. Their construc- 
tion and manner of operation are very plainly shown in Fig. 
8. The chute proper consists of an extension of the bottom 
plate of the bins and side plates a to guide the material. The 





i 
; 
; 


eet eae 





16 THE IRON TRADE REVIEW. 


gate 4 is a casting pivoted at cto an extension of the chute. 
The face of the gate 4 is an arc with center at c, and the 
side d of the casting forms an extension to the chute when 
the gate is open. The gate is closed by being raised, which 
is accomplished by the hand lever ¢ and connecting link / 
and is locked in a closed position by throwing the hand lever 
so as to bring the link / past the center. By this arrange- 
ment it is possible to regulate perfectly the opening and to 
avoid leakage due to the closing of the gate. The chutes 
are arranged opposite each other so that the whole bottom of 
the bins may be opened, and thus there is very little likeli- 
hood of the material arching. The opening of the chutes de- 
livers the ore into scale cars which carry it totheskips. There 
is one car provided for each furnace, and a track on each side 
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from the other side is the coke bin, of 250 tons capacity. This 
does not, however, represent the total amount available, as 
an auxiliary supply is obtained by means of a rope haulaye 
arrangement on the track from which the bins are filled, which 
enables one man to shift and empty a full train of stone and 
coke. When atrain of coke cars has been placed, the locomotive 
is released for o:her service and the rope haulage brings each 
car in turn over the bin. The chute of the coke bin is oper. 
ated by a man stationed at the skip pit, whose duty itisalsoto 
operate the skip and control the valves for the mechanism on 
the furnace top. Thus the whole system of handling ma- 
terial from the bins to the furnace top requires a very small 
expenditure of labor. The significance of this is more appar- 
ent when it is remembered that about 1,000 tons of mixed ore 
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of the bins, one leading to each skip so that each car has its 
own track and there can be no interference. The scale car, 
as shown by Fig. to, consists of a hopper, shaped to discharge 
at the side, supported on scale beams, which are in turn sup- 
ported on a truck driven by a motor. The current is taken to 
the motor by a side trolley. Onthe top of the hopper is the 
operator's platform. Each car will be provided with a crew 
of two men, one torunthe car and weigk the material, the 
other to operate the chutes. 

The limestone bin of each furnace has a capacity of 570 
tons and delivers into a receiving hopper which is supported 
on scale beams and which in turn discharges directiy into the 
skip. The general arrangement of the operator's platform 
and scale bin is shown by the accompanying sketch. 

Opposite to the limestone bin and discharging into the skip 





RNACE CHAR N APPARATUS. 


carefully proportioned, 600 tons of coke and about 200 tons of 
limestone are taken to each furnace top daily. 


Furnace Hoist and Top Construction. 


From the coke and limestone bins and from the ore scale car 
the material is taken to the furnace top in a single skip car of 
150 cubic feet capacity, or about 7% tons of ore. The bridge 
carrying the skip is a firmly trussed structure, whose 
inclination is 23° 20’ from the vertical. The hoisting 
mechanism is in a building over the coke and limestone 
tracks, and is driven by an electric motor of 225h. p. The 
Crane Elevator Co, furnished the hoisting equipment. There 
are two drums both keyed on the same shaft. Two wire 
ropes, 14% inch diameter, lead from the main drum which is 
6 feet in diameter, and pass over the 8-foot sheave at the 
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top, to the skip car. Either is strong enough for the service, 
one being for safety. The second or counter-balance drum is 
5 feet in diameter. Two 1%-inch wire ropes lead off it to the 
counter-balance. The latteris geared 4 to 1, making its travel 
one-fourth that of the skip car. The counter-balance tower is 
under the hoisting engine house and forms one of the supports 
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The hoist motor is guaranteed to take 15,000 pounds of cre 
frem the skip pit to the furnace top in one-half minute, so 
that the time for a round trip will be about 1% minutes. 


The furnace top is closed by the ordinary bell and hopper 


and is provided (Fig. 11.)with a gas sealing hood a, and 
a gas sealing bell +. Above the gassealing bell is a 
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FIG. 12 END VIEW OF LADLE CAR. SHOWING CONSTRUCTION OF TIPPING DEVICE. 


ofthelatter. The ropes for the counter-balance lead off the 
bottom of their drum, those for the ‘skip from the topof the 
main drum, so that the strains are neutralized. The greater 
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receiving hopper c, into which the load of the skip is 
emptied. This is ingeniously arranged by means of baffle 
plates d, to give a spiral motion to the falling charge, thus 
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FIG, 13.—LADLE CARS FOR HOT METAI FRAMES OF STEEL CASTINGS. 


part of"the descending counter-weight is caught off on springs 
as the skip reaches the knuckle at the top of the incline where 
the wide-tread front wheels of the skip run off on anearly hor- 
izontal track. The skip thus approaches the hopper without 
any shock or any violent’change in the motion of the engine. 


correcting the separation of fine and coarse material ‘that the 
motion of the skip in dumping would otherwise give, and 
assuring a perfect mixture. The gas sealing hood is of plate 
work and has six explosion doors in it. The small or gas 
sealing bell and the receiving hopper have a capacity of one 
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skip load. The small bell is guided so that its motion is in 
a straight line and the distributie~ of the stock upon the main 
bell is thus made uniform. Each bell is operated by an oscil- 
lating steam cylinder /, which is controlled by the operator at 
the coke chute. The main bell ¢ is a steel casting and witb the 
main hopper 4 has a capacity for a charge consisting of 30,000 
pounds of ore and corresponding amounts of limestone and 
coke. Especial provision has teen made for rapidly disman- 
tling and putting in new parts, sbould it be necessary. It is 
intended that a new bell may be taken from a car on the coke 
and limestone track and slid up the skip bridge with the aid 
of the hoisting engine. 


Furnaces, Stoves, Gas Washers, Etc. 


The furnace proper is the largest yet built and is 106 feet 6 





FIG. I14.—ONE OF THE THREE BLOWING ENGINES. 


inches from hearth to top floor plate, with a 23 foot bosh and 
15-foot hearth. It has eight columns and 16 tuyeres. The 
walls of the bosh are 31 4 inches thick and there are 13 rows of 
cooling plates in hearth and bosh. About 4,000,000 gallons 
of water ‘a day for each furnace is used in cooling these 
plates, the bulk of which is discharged into the waste water 
trough and is used as condensing water for the condenser. 
The rest of the water is discharged into the well around the 
hearth jacket and flows over a weir to the gas washers. 
There is a sluice gate so placed that this well may be quickly 
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drained in case of necessity. The hearth jacket is of 1 14-inch 
plate and is 25 feet 2 inches in diameter at the bottom and 22 
feet 4 inches at top. Outside the columns is the founda- 
tion jacket of 14-inch steel, 39 feet 3 inches in diameter. 

In the top ring of the furnace shell there are two 42-inch ex. 
plosion doors, two down-comer branches of 5 feet 9 inches 
diameter, with two 36-inch explosion doors, and a 36-inch 
bleeder. The two branches of the down-comer unite into one 
7-foot-9-inch main above the dust catcher. There are two 
gas washers provided for each furnace, one through which 
the gas for the stoves passes, and one for the gas to the boil- 
ers. The washers are of the horizontal type, and are pro- 
vided with seven baffle plates. At the gas washers in the 
mains are mushroom valves so arranged as to cut off each 
washer without preventing the flow of the ‘gas to the boilers 
or stoves. 

Each furnace has four two-pass side-combustion stoves of 
the Cowper-Roberts style. These are 21 feet in diameter and 
118 feet high. The checker work is made of Roberts 
checker brick. The waste gases from the stoves and the 
boilers are taken by underground flues to the centray 
chimney stack which is 18 feet in diameter and 225 feet high. 
The general arrangement of the stoves and furnaces and 
chimney stack is well adapted to the provision of very con- 
venient galleries and platforms. A through platform extends 
from one furnace top to the other across the top of the stoves. 
6¢,Much of the pattern work for the furnaces was done by the 
Forsyth Pattern Works, of Youngstown, O. The plate work 
was done by Wm. B. Pollock & Co The steel work for 
the bins was erected by the Shiffler Bridge Co., of Pittsburg. 


Special Ladle Cars. 


The cast house is 157 feet long and the metal is carried the 
whole length in a cast iron runner. This branches into 
eight troughs which lead to the ladle cars. “The construc- 
tion of these cars is novel and interesting. It is shown in 
Fig. 12, in end elevation. The ladle when lined with fire 
clay has a capacity of 25 tons of molten metal and is so 
shaped as to avoid as far as possible the waste due to metal 
sculling in pouring. The ladle is built of 3/-inch and 5-inch 
plates and is well reinforced at the top and under the trun- 
nions. Two cast steel trunnions are riveted to the ladle and 
have keyed to them segments of rollers a, whose outer face 
is provided with teeth engaging arack 4. The tracks upon 
which the rollers travel are supported upon the frame c of the 
car. This frame is built entirely of steel castings and is 
shown in the half-tone, Fig. 13. It has a wheel base of 7 feet 
to inches on four wheels and has outside boxes of the M. C. 
B, standard type especially designed for the load. It is also 
equipped with automatic M. C. B. couplers. 

The arrangement of trunnion and rollers above described 
provides for simultaneously tilting the ladle and rolling it 
forward upon the truck. The mechanism for tilting is es- 
Pecially noteworthy. One of the ladle trunnions extends be- 
yond the segmental pinion and is enclosed in a brass bushing 
d. This bushing rests in a cast steel yoke ¢, which has cast 
on it a hollow sleeve threaded upon the inside. This 
thread engages a screw which is keyed to the gear wheel /, 
driven by the pinion and hand-wheel g. This design gives 
protection for the working parts, and will be recognized asa 
marked advantage to mechanism in this service. As the 
crosshead moves foward it carries with it a part of a tele- 
scopic shield. Besides this shield, the whole crosshead, rack 
and gear wheel are covered as is shown in Fig. 13, and per- 
fectly protected from any splashes of molten metal or other 
injury. Another advantage of this tipping mechanism is 
that it is possible to take the ladle from the truck for relining 
without in any way dismantling the mechanism. The ladle 
and ladle trunnions are lifted out of the yoke of the cross- 
head and a new ladle set in place with very little delay, thus 
permitting a smaller number of cars to do the work than 
would otherwise be possible. In the ladle house where the 
ladles are relined is a traveling crane for lifting them out 
and placing new ones in position. Provision is also made 
for drying the newly lined ladles, furnace gas being burned 
for this purpose. The ladle tipping arrangement was de- 
signed by Chief Engineer M. A. Neeland and is covered by 
patent. 

There is another interesting adjunct to these cars in the 


- 














ee 














December 21, 1899 


hot metal reservoir building. A man may easily tilt these 
ladies by hand yet it is accomplished more quickly by this 
mechanical device. At the mouth of the reservoir is a motor 
with a stand and universal joint which is connected to a 
square shank at the hand-wheel and enables the operator to 
tilt the ladles as rapidly as desired. 

All of the metal from the furnace is taken in these cars— 
the Sunday output to the pig casting machine; the week- 
day casts to the hot metal reservoirs. The cinder is taken in 
cinder cars of 200 cubic feet capacity and will be used for fill- 
ine low ground. The pig iron casting maehines are fur- 
nished ‘by ‘Heyl & Patterson, of Pittsburg, and will be located 
on the opposite side of the ore stock yards from the furnaces, 
not far from the car dumper. The hot metal will be con- 
veyed to them on tracks making the circuit of the north por- 
tion of the yards, the distance from No. 1 furnace being about 
one-half mile. The casting plant complete will consist of four 
strings of molds, driven by a 60 h. p. electric motor. The 
Heyl & Patterson machine was described in our issue of 


May 18. 
Blowing Engines. 


For the two furnaces there are three blowing engines in- 





FIG. 1§.—-LOW PRESSURE CYLINDER Ol LOWING 
stalled by Wm. Tod & Co., of Youngstown, O. They are of 
the vertical, cross compound, condensing, quarter crank, 
steeple type, with steam cylinders 54 and 102 inches in 
diameter, 60 inch stroke, and two air cylinders 108 inches in 
diameter, 60 inch stroke. The total weight of each engine 
is 635 tons. With a steam pressure of 160 pounds gauge, and 
26 ‘inches vacuum, the engines will develop 5,000 I, H. P. 
each, at 45 revolutions per minute, and will blow 57,240 cubic 
feet of free air per minute to a pressure of 25 pounds per 
square inch. 

The bed plates weigh 56 tons each, and two are required 
foc each engine. They are made in box section, cored, and 
so designed as to give a total area of bottom plate, excepting 
a few small holes for removing cores, for bearing surface on 
the foundation. The housings are bell-shaped, made of two 
pieces, and enclose the cranks and connecting rod. The 
guides are circular, in one piece, and were bored out in a 
vertical position to 70 inches diameter, with 31 inches circular 
bearing faces. The length of the guide bearing surface is 103 
inches. 

— The crank shaft is 18 feet long, and 28 inches in diameter, 
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made of forged steel, solid, and reduced to 26 inches diameter 
at the bearings. The crank discs are cast steel, circular and 
counterweighted. The weight of the shaft, the two crank 
discs and the fly-wheel hub is 56 tons. The mainSbearings 
are 26 inches x 44 inches, and\are provided with removable 
cast steel shells on the top and bottom. 

The fly-wheel is made up in 10 segments, bolted at the hub, 
and tied together with three shrink links at each joint ‘in the 
rim. The rim section is 19x19 inches, and the wheel diame~ 
ter is 24 feet; the weight 70 tons. The connecting rods are 
of forged steel, and 12 feet 6 inches between the center of the 
crank pin and the wrist pin, and are fitted with marine ends. 
The crank pins are 18 inches x 15 inches. The wrist pins are 
16x 16inches. The bearing surfaces at the wrist and crank 
pins are babbited. The cross-heads are cast steel and con- 
nected to the steam pistons with two piston rods, each 8 
inches in diameter, and of forged steel. The shape of the 
cross-head permits the adoptiun of large bearing surfaces 
between the cross-heads and guides. The length of the 
cross-head shoe is 43 inches, and the two circular faces are 
31 inches wide each. 

The high and low pressure.cylinders are 54” inches and ro2 


NE DIAMETER, 102 IN ik I r 29 TONS, 


inches in diameter, respectively, and the volumetric ratio is 
1 to 3.56. The stroke is 60 inches and the piston speed at 4s 
revolutions is 450 feet per minute. Both cylinders are 
equipped with Corliss valves, the high pressure valves being 
9 inches diameter by 65 inches long, and the low pressure 
valves are 15 inches in diameter by 117% inches long. The 
weights of the completed cylinders, including heads and 
valves, are 20 tons for the high pressure and 45% 
The governor is of pendulum type and acts on 
the high pressure cylinder, the low pressure cut-off being 
regulated by hand. Provision is made that in case one side 
of the engine should be disconnected, the governor will con- 
trol the side in operation. The design of the governor is such 
that the speed of the engine can be changed at the governor 
from 20 revolutions per minute to §0 revolutions per minute, 
the governor controlling the engine at whatever speed set 
The air pistons are connected to the steam pistons by one 
forged steel piston rod 9 inches in diameter, on each side of 
the engine. The air valves are operated through a wrist 
plate, and so arranged that the movement is positive, yet 
would be controlled by the air should any accident befall the 


tons for the 
low pressure. 
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The Boiler Plant. 
For the two furnaces there are two boiler houses each 178 
feet by 40 feet, with a space of 20 feet between them. In this 


operating gear. The inlet valves are cast steel and open 
inwardly. The outlet valves are pressed steel, opened by the 
air pressure, and are closed positively,and all air openings are 

















oF en~ 















































FIG. 10.—SECTION OF BOILER HOUSE FROM FRONT TO KEAR, THRO 


space there are“two underground chimney flues leading to the 


designed to have sufficient area for a piston speed of 500 feet 
central stack. To this flue each boiler is connected by a 


per minute. 


‘a 





FIG, I7.—VIEW IN ONE OF THE BOILER HOUSES, SHOWING 3,500 H. P. OF STIRLING BOILERS, 


The blowing engine house is commanded by a 30-ton elec- breeching pipe coming out of the building and turning down 
tric traveling crane. to the flue. 
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word. 


for these appliances. 





A “Cochrane.” 





FEED WATER HEATERS. | 


A Word as to Price. 


We build the Cochrane Heaters. 
Now we could save you dollars in the first cost by cheapening a little here and a little 
there, but we think you would rather have them well made, with first class fittings, etc. In 
general, that you would rather have the kind we would make for our own use. 

Those who have investigated or used Cochrane Heaters have a very decided preference 
That's a fact and it’s because these appliances have been thoughfully 
designed—because they are well made, and because they accomplish what we claim for them. 


HARRISON SAFETY BOILER WORKS, 
Clearfield & Seventeenth Sts., PHILADELPHIA, PA. 


They are good, reliable Heaters in every sense of the | 



































The boilers are of the Stirling water tube type, witha total 
for the two furnaces of 7,000 h. p., made up of 16 boilers of 
g60 h. p. each and four of 333'; h. p. each. The boilers are 
get in batteries of two boilers each making four batteries of 
720 h. p. each and one of 666 h. p. in each boiler house. The 
drums are 16 feet 6 inches long and 42 inches in diameter, 
with the exception of the central drum, from wiiich steam is 
taken, this being 54 inches in diameter. The tubes are all 
ginch, and so spaced as to allow of any tube being removed 
without the necessity of destroying a good one. The boiler 
pressure is 160 pounds. The settings are provided with 
Stirling patent explosion doors, and also with a special ar- 
rangement for blowing off accumulations of furnace dust from 
the exterior of the boilers when in operation. 

The'principal fuel for these boilers will be furnace gas, 
though grates are provided for the use of coal in case of 
emergency. Along the front of the batteries and overhead 
is a gas main 6 feet 6 inches in diameter, which carries the 
gas from the washer to the boilers. In front of each boiler is 
a down-take tothe gas burner. There are two burners to 
each boiler, opposite openings in the boiler front 7% inches 
by 27 inches. The burner proper rests upon a valve seat and 
is operated by means of a hand lever. The space in front of 
the boiler occupied by the burner and stand is 3 feet. 

The location of the boiler house and the engine house is 
such as to require but short steam lines to the engines. A 
16-inch line is run from the furnace boiler house to the steel 
works to take care of any surplus steam. The pumps are 
supplied by two §&-inch steam mains which are altogether 
independent and so provide against any accidents. For the 
No. 3 furnace, recently started, the boiler plant will consist 
of 10 Stirling boilers of 400 h. p. each, so that the total installa- 
tion at the three furnaces will be 11,000 h. p. 


The Pumping Plant. 


The requirements of the two new blast furnaces, the third 
one under construction and the steel works will be about 
24,000,000 gallons ot water in 24 hours. For cooling water 
for the blast furnaces, for condenser supply, and other pur- 
poses, requiring a head of 130 feet, provision is made for 
pumping from the Mahoning river 18,000,000 gallons of 
water daily. This plant consists of three horizontal duplex 
triple expansion Snow ‘pumping engines, each with a ca- 
pacity of 6,000,000 gallons in 24"hours. Only two will be in 
use, one being in reserve. These pump either into the stand- 
pipe or direct into the circulating system. The stand-pipe is 
located just outside the pump house and is 20 feet in diameter 
and 131 feet high. ‘The inlet pipe rises to a point, two feet 
from the top and the water falls over a screen. The mouth of 
the 36-inch outlet pipe is 17 feet from the bottom of the stand- 
pipe, giving ample settling space. ‘The water flows from the 
river to the pump house through a circular tunnel five feet 
in diameter driven through the rock, extending under the 
stock yard as shown in the plan. There is a well at the 
pump house into which the conduit discharges; this is 60 feet 
by 8 feet and 10 feet deep at low water. The intake of the 
tunnel is built of stone masonry in which a sluice gate is 
mounted. By closing the gate it is possible to drain the 
conduit and well in the pump house. 


In addition to the three 6,000,0c00-gallon pumps are two 
10,000,000 gallon centrifugal pumps installed by the F. R. 
Dravo & Co. These serve the Worthington condensers. One 
is operated and one is a spare. A central condenser is in- 
stalled for all engines at the furnace plant. There are three 
exhaust mains entering the condenser, a s6-inch from the 
blowing engines, a 36-inch from the electrical engines and an 
18-inch from the pumps. The auxiliaries of the condenser 
consist of a dry vacuum pump anda centrifugal pump each 
connected to an independent steam engine. Three-fourths 
of the bosh water, as stated above, is used as condensing 
water without being pumped. The remainder of the con- 
densing water required is furnished by the pump just men- 
tioned which draws from a cold well, fed by the centrifuga) 
pumps in the pump house. 


Electric Power Equipment. 


The electric power house, the location of which is shown on 
the general plan in Fig. 5, supplies electrical power for blast 
furnaces and steel works. It is a steel and brick structure 
187 feet x 55 feet, near the blast furnace engine house. This 
location was chosen rather than a more central one because 
the cost of transmission was more than offset by the availa- 
bility of furnace gas as fuel. The entire electrical equipment 
of the power house was furnished by the Westinghouse Elec- 
tric & Mfg Co., and consists of twosso k. w, engine type gen- 
erators, direct connected to horizontal cross compound Mcln- 
tosh, Seymour & Co. engines, two 200 k. w. generators belted 
to tandem compound Buckeye engines and one 200 k. w 
generator belted to a Ball engine. All the engines will be 
connected with the central condensing plant when the latter 
is completed. The switch board is of black enameled slate, 
consisting of five generator panels, one load panel and 11 
feeder panels, all containing the most modern instruments. 
Two hundred direct-current constant potential enclosed arc 
lamps of General Electric and Helios make are used in the 
various departments. The 250 v. current from the main 
switch board is supplied to an arc board from which it is 
distributed over ten circuits. All the outside lamps burn 
singly on 250 v. while for inside use, lamps burning two in 
series are preferred, because of the whiter quality of the 
light. Besides the arc lamps four 18-inch search lights will 
be used at the furnaces to assist in the operation of the ore 
bridges. 

About 1,000 incandescent lamps are required, and are sup- 
plied with current by a rather novel piece of apparatus. A 
two-phase 75 k. w. Westinghouse rotary transformer takes the 
250 v. direct current from the power generators and trans- 
forms it into alternating current at 170-v. pressure. This cur- 
rent is then raised to 2,000 volts by static, oil-insulated self- 
cooling transformers and distributed over the works. Two 
of these units have been installed, so that one can be held in 
reserve. A five-panelled back enameled marble switch board 
has mounted on it all the apparatus that is necessary for 
controlling and distributing this current. At one end of the 
power house is the repair shop, testing room and office. 
What repairs are necessary in the electrical department are 
made here, practically nothing being sent away from the 
works, Current for power and lights is distributed on pole 
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lines, keeping all main wires outside of the buildings. For 
simplicity only four sizes of wire are used on the main lines 
—350,000 and 300,000 c. m. cable, No. o and No. 6 wire. 

At present there are in use about So electric motors aggre- 
gating 1,800 h. p., employed on the traveling cranes, in vari- 
ous shops, on cable pulls, mill transfer tables, etc. In the new 
rail finishing mill and blast furnaces now approaching comple- 
tion there will be about 60 more motors which will increase the 
total h. p. to 4,000. These motors are about evenly divided 
between General Electric, Crocker-Wheeler and Westinghouse 
makes. The reliability and efficiency of electric apparatus for 
mill use have been fully demonstrated at the Ohio Works in 
many ways. Less than 8 per cent of the delays in the mill 
are attributed to it.. Heretofore the entire water supply of the 
mill has been furnished by electrically driven pumps, which 
have been in constant operation for two years without a 
single case of trouble developing. These will not be re- 
quired, however, after the furnace pump house is in opera- 
tion. It would appear that electricity as a factor in mill 
operation is becoming increasingly important. 

Labor-Saving Efficiency. 


As will be inferred from the detail given above the new 
furnace plant promises special economies in the handling of 
material and in efficient operation. It would seem that the 
minimum had been reached in the number of men required 
for the laborious and diversified service called for in connection 
with blast furnace work. The practice at these furnaces, which 
have been so admirably planned and equipped under the 
direction of the engineers of the National Steel Co., will be 
watched with great interest. It 1s expected that No. 1 fur- 
nace will be started in January. 

The engineering features of the —_ have been developed 
under the supervision of Thomas McDonald, general superin- 
tendent of the National Stee] Co.; John Reis, general mana- 
ger of furnaces; M. A. Neeland, chief engineer; Guy R. 
Johnson, superintendent of the Youngstown furnaces of the 
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TT Shop Saw 
equipped with automatic or gravity feed 
for cutting tool steel and all softer : 


metals. 







MADE IN FOUR STYLES. 
It you need a cheap saw of 


THE CHICAGO DISTRICT. 





The plant of the Palmer Steel & Iron Co., at Muncie, Ind., 
will be enlarged and improved considerably during the com- 
ing year, and the output will be increased nearly 100 per 
cent. The interests of John W. Briggs in the company have 
been purchased by J. H. Palmer and W. J. Moody, and S. M. 
Bradshaw, of Muncie, has been elected on the board of 
directors in the place of Mr. Briggs. The offices of the com- 
pany are at 234 La Salle st., Chicago. 

A new concern in Chicago is the Thomas Belting Co., 
whose incorporation with a capital stock of $25,000 we noted 
last week. The company is officered by J. M. Thomas, presi- 
dent, and G, O. Thomas, secretary and treasurer. It has 
secured the four-story building at 46 and 48 South Canal st., 
and will manufacture leather belting of all kinds, and deal in 
all kinds of mill supplies. The offices of the company have 
been opened for business, and the plant will be running soon 
after the first of the year. Fora number of years the presi 
dent of the company, J. M. Thomas, was connected with the 
Chicago Belting Co. 

Samuel Harris & Co., 23 and 25 South Clinton st., Chicago, 
have been made sole agents forthe United Flexible Tubing 
Co., Ltd., of England, manufacturers of bronze and steel 
flexible tubing, for steam, compressed air, water, gas, oils, 
etc. It is claimed this tubing ‘is a perfect substitute for 

' rubber hose for the purposes for which it is used, and is un- 
affected by climatic variations and practically indestructible. 
Special attention is called to the claims made that the metal- 
lic flexible tubes with a smaller diameter, interior measure- 
ment, will give the same service as rubber, linen or leather 

‘tubes with a larger diameter, as they"do not kink and always 

keep the same opening in whatever curve they assume. 
Samuel Harris & Co. announce that they have just received a 
large consignment of this tubing, and are prepared to fill all 
orders. 














company. Julian Kennedy was consulting engineer. 
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MOUNT SAVAGE FIRE BRICK. 





UNION MINING Co. 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


“% GOVERNMENT ¢ STANDARD. & 


Established 1841. 


Capacity, 60,000 Per Day ; 


18,000,000 Per Year. 


The Firet Manufactory of ite Kind in the U. S. 
Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—Ne. | Breadway, New Yerk, N. Y.; Land Title Bidg., Broad & Chestnut Sts., Philadelphia, Pa.; Fergusen Bleok 


Pittsburgh “* 


Stowe, Fuller & Ce., 249 Arcade, Cleveland, Ohie; N. A. Willlams Co., 219 E. Washington St., Chicago, Il. 





YOUR 


Wire Rones, 
Manilla Rones, 
Gearing ? 


nite Catalogue I tells how. 





SWeLD 


THE IRONSIDES coLumBvus, o., 


COMPANY, U. 8. A. 





When writing to advertisers, 
kindly mention this paper. 





WHY NOT PRESERVE |THE RIVERSIDE FOUNDRY CO., Cleveland, 0. 
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NERVE FOUNDRY C9 
(SAND}ICHILLED 


~ ROLLS 


CLEVELANODO,O. 


Rotated ie rermes CASTINGS 


CHILLED AND HARD GUIDES A SPEOIALTY. 





of Every 
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“OTIS” FIRE-BOX 
Flange Plates, Ship Plates Tank Plates, Stee! Car Axles 


PLATES A SPECIALTY. 


and Forgings of all Kinds. 


Steel Castings from 100 td 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


cles: NEW YORK, 97 Cedar St. 
ST. LOVIS, 516 N. Third St. 
MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 





CHICAGO, Old Colony Bidg. 
WASHINGTON, Kellogg Bidg. 
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BUHL MALLEABLE CoO., 





Greater Activity in Tin Production. 


The high prices of tin which have prevailed during the lat- 
ter half of the present year are producing their natural effect, 
and we hear of the prospective or actual opening of new 
tin mines in various parts of the world. In the Malay 
Peninsula, the number of Chinese miners and prospectors is 
increasing, and new ground is gradually being opened. 
Although the slow methods of the region make some length 
of time necessary, for the usual preliminary work, there is no 
doubt that the production of Straits tin will before long show 
a considerable increase. Inthe Dutch East Indies, especi- 
ally in the Billiton and Singkep mines extensions are also 
being made, and next year’s production will probably be 
larger than ever before. In Australia and Tasmania, pros- 
pecting for tin has been very active, and although new prop- 
erties are not being added very rapidly to the producing list, 
there is still some prospect of a future increase. The most 
notable new mine is the Briseis in Tasmania, to which our 
London correspondent refers on another page, and which 
appears to have considerable promise, although it still is in 
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VMALLEABLE 


HICH CRADE CASTINGS. 


QUICK DELIVERIES. 
Detroit, Mich. 








increase in the world’s supply of tin during the course of the 
next year, which may attain considerable proportions. 
Meantime the speculation in the metal appears to have passed 
its height, and there has been a marked reaction in prices, 
although they are still far above the level of last year.—(En- 
gineering and Mining Journal. 





Tue National Association of Brass Manufacturers in session 
at Detroit elected the following officers: President, A. F. 
Blesch, Columbus, O.; first vice-president, George T. Cop- 
pins, Boston; second vice-president, H. M. Hoelscher, Chi- 
cago; treasurer, J. B. Kalveladge, Milwaukee; secretary, 
William T. Doyle, Milwaukee. 

REDUCED FARES 
Via Pensylvania Lines for Christmas and New Year 
Holidays. 

Excursion tickets will be sold Dec. 23d, 24th, 25th, 30th 

and 31st, 1899, and Jan. rst, 1900, via Pennsylvania Lines 
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U. BAIRD MACHINERY CoO., 


423-425 Water St. PITTSBURC, PA., '24-126 First Ave. 
Machine Tools and Supplies, 2%... 
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=" BRIER ar 
PORTLAND — 
CEMENT. 


The Brier Hill Iron & Coal Co., 
YOUNGSTOWN, O. 


CUPOLA BRICK. 





Ore and Goal Handling Machinery 


For Blast Furnaces. Docks and Mines. 


MINING MACHINERY’ 


HICH CRADE HOISTINC ENCINES. 


WEBSTER, CAMP& LANE MACHINE CO., Akron, Ohio. 











KENTUCKY FIRE BRICK WORKS. |: 





FIREBRICK, KY. 
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= Denison, Prior & Co., 


BANKERS AND BROKERS, 
309-312 Garfield Building, Cleveland, 0., 


offer unsurpassed facilities for transactions 
in the iron and steel stocks, either listed or 
unlisted. 

Private wire connections with New York, 
Chicago, Boston, St. Louis and Philadel- 
phia. 





Long Distance Telephone M. 1138. 
Correspondence Solicited. 


“NOMS SHYOM 13318 

















WE HAVE. 


BEAMS 
CHANNELS 


in stock and can cut and ship promptly. 


MACBETH & CO., 


CLEVELAND, oO. 


Telephone West 131 




















Conestoga Ruilding, EDWAKD E. ERIKSON, _Pirtencre, ra. - CHAS TAYLOR’S SONS CO. 
Regenerative Gas Furnaces and Water Seal Gas Producers. _ Manufecturers of 
Producer Gas under Tubular Boilers, saving 20 per cent in fuel. WwagaeNO SMOKE. = FIRE BRICK and ENAMELED BRICK. 
SHAPEWORK OUR SPECIALTY. 
FIRE BRIcK. ws CINCINNATI, 0. 
BRANDS: SUITABLE FOR _ Workers re County (Kentucky) 
©. K. CROWN. Furnace, Malleable, Mill, Foundry : 
Oo. K. and Lime Kiln Work. 
A. OAK HILL FIRE BRICK AND COAL CO., sa Molder’s Text Book, Price $2.50.~We 


OAK MILL, OMIO. 














PHOENI 








HORSE SHOES=ARE THE 
BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 








PHOENIX HORSE SHOE CO., POVGHAEEPSIE, N. Y.--~JOLIET, HL. 











account Christmas and New Year Holidays. The rate for 
adults will not be less than 30 cents, nor less than 15 cents for 
children. Tickets will be good returning until Jan. 2, 1900, 
inclusive. For details about fares, time of trains, etc., call on 
or address C. L. Kimball, Assistant General Passenger Agent, 
Cleveland, O. 





Low Holiday Rates via C. T. & V. R. R. 
Tickets on sale Dec. 23, 24, 25, 30, 31, 1899, and Jan. rst, 
1900; good returning to and including Jan. 2nd, 1900. For 
particulars call on C. ‘I. & V. agents, or address, J. E. Gal- 
braith, Traffic Manager, Cleveland, O. 





Home Seekers’ Excursions. 
For information about reduced fares, through time, and 


other particulars regarding Home-Seeker’s Excursions to the 
South and West apply to Pennsylvania Lines Ticket Agents. 





Tourist Tickets to Florida and Winter Resorts in the South. 


Ticket agents of the Pennsylvania lives will answer inquirt- 
ies about low fares to Florida and winter resorts in the South. 
Full information concerning Tourist Tickets, time tables, 
etc., will be furnished free. Persons contemplating a South- 
ern trip may secure valuable information on the subject by 
merely inquiring of the nearest representative of the Penn- 


sylvania Lines, or by addressing C. L. Kimball, Assistant 
eneral Passenger Agent, Cleveland, O. Say where and 
when you wish to go, how many will be in the party, starting 
point, ete., and you will be promptly posted. The inquiry 
will not cost much effort—it will save considerable bother im 
arranging details, as they will be looked after gratis. 
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LADLE 
CARRIER 


will save a large 

ercentage of the 
abor in carrying 
iron around the 
shop. Write 


Miller & Hays. 


care 
Aultman, 
Miller & Co., 


AFRON. 
OHIO. 

















FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 
CORROSIVE QUALITIES, 


Castings and Propeller Wheels 


MADE FROM 


PARSONS MANGANESE BRONZE 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. 


SOLE MAKERS 


THe WILLIAM Gramp-& Sons 


Ship and Engine Building Company, 
PHILADELPHIA, PA. 





THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 

Dredges, Steam Shovels, Excavating Machinery, Steam and 
Electric and Locomotive Cranes. Centrifuge! Pumps. with 
Simpie, Compound or Triple Expansion Engines, ?tie Drivers 
Wrecking Cars, Placer Mining Machines. 


SOUTH MILWAUKEE, Wis. 





—7 as = - 
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Excelsior Straight-Way Back Pressure Valve 


This valve has no dash pots, springs, guides or complicated 
levers to get out of order. It is simple, reliable and well made 
Never sticks, and can be relied upon at all times when using 
exhaust steam for heating; or when used asa relief, or free 

exhaust on a condensing plant, it has no equal. It is noiseless 
“G —— . and free from any complicated attachments. 


JENKINS BROTHERS, NEW YORK, PHILADELPHIA, BOSTON, CHICAGO, 








J. M, ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 


F. B. ALLEN, Second Vice-President. 


J. B. PIR RCH, Secretary and Treas, 





BURWELL & BRIGGS, General Agents, pand'ss 
Clark Bldg., 208 Superior St., Cl , a&. 


Cc. A. BURWELL, Chief In or, 32 and 33 Clark 
Bidg., 208 Superior St., Cleveland, O. 


1. R. WOLCOTT, al Agent and 3 Clark 
Bldg., 208 Ay eg — KA oO. = 


FRASER & CHALMERS 
556 Washtenaw Ave., Chicago, Ill. 








ta 
Hod 


A SPECIALTY. 
SIVWLAW GSLWAOHnsa 








Comet Adjustable Rock Orushers, Mining 
Machinery, Stamp Mills, Smelters, 
Hoisting Engines. 

Sole Makers of Riedier Pumps. 


Samples on request. 


WHAT HAVE YOU 
in Special Industrial Machinery ? 
We have constant inquiries for special 
American machinery for the European 
market. Something new and without 
competition. Our facilities for placing 
same are unequalled. Offices, London, 
Paris, Berlin, ete. Gro. D. Morrart Co., 
Monadnock Block, Chicago, Il. 


Mention this: Paper 








FOR 

ARTISTIC 
PRINTING 
WRITE 

THE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, 0 





Subscribe for the Iron Trade Review. $3.00 per year. 
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Right Angle 
Drive Planers. 


We are prepared to furnish 
Planers having a Right Angle 
Drive, so that the machine may 
be set in a position parallel to 
the line shaft. 


Our tools have all the latest 
improvements. 


Information on request. 





RIGHT ANGLE DRIVE PLANER. 


THE AMERICAN TOOL WORKS COMPANY, 


WORKS: CINCINNATI, U. 8S. A. 
COMPLETE SHOP EQUIPMENT OF HIGH GRADE STANDARD MACHINE TOOLS. 


New York Office: 120 Broadway, Geo. Place, Agent. Chicago Store: 68-70 South Canal Street, 
Boston Store: 36 Federal Street. St. Louis Store: 720 North Second Street. 
Philadelphia: The Fairbanks Co. Baltimore: The Fairbanks Co. New Orleans: The Fairbanks Co. 


Cleveland: The Strong Carlisle & Hammond Co. 


London : ee wry Leonard St., Finsbury: E. C. Paris: Roux, Fréres & Cie., 54 Bouelevard du Temple. 
po mag A a . eget —_ Sastis Gilt baa, Vienna: de Fries & Co., Act. Ges., Eschenbachgasse 9. 
Dusseldorf: de Fries & Co., Act. Ges.,- Graf Adolf Strasse Antwerp: Nyssens Fréres, 33 Rue des Peignes. 

83-87. Moscow: Alfred Sucken. 









PEDRICK & AYER CO., PHILADELpHia, Pa. 
AIR COMPRESSORS, 


Compressed Air Riveters, 


Hoists,Cranes and other Tools 
FOR SHOP, YARD AND FOUNDRY USE. 


Our newline of Caskey Pneumatic Riveters comprise several 
styles and sizes and are adapted for any kind of work. These 
Riveters secure the maximum pressure on a rivet with as lit- 
tle weight in the machine as possible. They work rapidly, 
without jar or shock, and give a uniform pressure on every rivet. 


SPECIAL STYLES BUILT TO ORDER. 


MANNING, MAXWELL & MOORE, ‘ole sates acenrs, 


85, 87, 89 Liberty St., NEW YORK. 
Chicago: 22-24-26 S. Canal St. Pittsburgh: Park Building. 


SEND FOR CATALOGUE. Cleveland: 26 S. Water St. 


CASKEY 
RIVETER 


oI 





















H. M. —eruee <> 0. C. CAMP, P james H. BAKER, _ 
President. Sec’y and Treas. V. Prest. & Gen'l Manager 
JAS. H. BAKER MFC. Co., When writing to advertisers 
Originator of BAKER WAGON HARDWARE, BAKER CHAIN, ETC. please mention The Iron 
Park Buliding, P:' TTSBURG, PA., U. 8. A, 
Car Irons, Estimates on Special 
Wagon Hardware. FO RC { N Cc s. Work. Trade Review. 
Cable Address: FORGINGS, PITTSBURGH. 





Machines for,Working Sheet Metal 


Patent Gav Shears. 
General Purpose Punch and Shear—seven sizes. 
General Purpose Forming Rolls—all sizes. 
Tools for Boiler Shops, Machine Shops and general iron manu- 
facturing industries. 

Address 


-BERTSCH & CO.. Cambridge City. Ind. 
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FURNACES. 


Oil Furnaees, 
Coal Furnaces, 
Gas Furnaces. 














We build them for every purpose 
We guarantee they will do the work 


Fuel Oil 
Burning 
+ 
Appliances... 
, Installed by us will give 
\ perfect satisfaction. ... 
—_, 


Write for Catalogue A. 


~~” W.S.ROCKWELL & 00., 


26 Courtland St., 


| eet NEW YORK. 
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Are made in different ways; sometimes with the teeth cast, nec- 
essarily imperfect in fit, wasteful of power and extravagant in 
ultimate cost. The next, rough cut and hand finished, a great 
improvement, but not up to the mark yet. 


We use special machines and plane the teeth theoretically 
correct so that the maximum economical limit is attained. 


We would like to figure with you for this class of work and 
can cut up to eight feet in diameter. 


R. D. NUTTALL COMPANY, Allegheny, Pa. 











The VAN DORN & DUTTON CO. 


General Machinists and Engineers, 
1796 East Madison Abe., CLEVELAND, 0. 


(jears and Pinions. 


We make Gears of Steel, Malleable Iron, Cast Iron, 
Brass and Rawhide, and furnish them complete or 
cut as desired. 


Gear Cutting of All Descriptions. 


Material and workmanship the best. 
Write us for estimate and prices. 


FOUR-NIGHT. |THE I. & E. GREENWALD CO. 


Cleveland Union Station. Engineers, Founders, 
and Machinists. 


ennsylvania Lines. Steam Engines, 


Foot of Bank Street. Shafting, Hangers, 

TICKET Orvicns ofS hon, Bastia Av., Woodland | Pulleys, Sprocket 
fiiine Ru as FOLLOws»y GawraaLTraa | Wheels, Chains, Etc. 

*Daily. tDaily except Sanday. 
































Headquarters for Mill Gear 


xDaily except Saturday. {Saturdays only. ing of all kinds and sizes 
From CLEVELAND TO LEAVE ARRIVE | steam power plants complete- 
Pittsburgh and Beliaire............} = am {12:10 pm 
Salem and Pittsburg................. :oo am * 8:30 pm 720 East Pearl St., 


Pittsburgh, Bellaire and Kast...¢ 3:10 pm ¢ 6:25 pm 
Philadelphia and New York.....* 2:10 pm *11:30am | CINCINNATI, OHIO. 


Since nad tied riod cw Pittsburg Feed Water Heaters and Purifiers, 


Alliance and Pittsburgh...........% 2:10 pm *11:30 am 
(Schlieper Patents). 





Ravenna and Alliance................ * 5:10 pm * 8:35 am 
Philadelphia and New York.....*11:10 pm * 4:30 am 
Baltimore and Washington......*11:10 pm * 4:30 am 
Alliance and Pittsburgh........... *II:to pm * 4:30 am 


it. Yernon and Pan-Handle Route Sweet’s Steam Seperators, Ashton Pop Safety Valves, 
and Steam Gauges, Bonar Ol! Filters, 
Ivz 
ee eal Creckanatt........° tran on ° ep oan Bonar Gauge Cocks, Steam Appliances of all Kinds. 





Indianapolis and St. L..............% 8:35 am* 5:40 pm 


Millersburg and Akron...........¢ 3:10 pm {12:10 pm 
Col., Cin., Ind. & St. L... ........ 7:40 Dm %7:30 am 


THE HOOVEN, OWENS & RENTSCHLER CO.. Hamilton, O. 


Hamilton Corliss Enzines. 





JAMES BONAR & CO., 1116 Carnegie Bidg., Pittsburg, Pa. 








Enzines for Rolling Mills, 
Electric Railways and 
Electric Lihet. 





Engines of all Sizes and 
for all purposes. 





46 South Canal St., Curcaco. 
and 41 Cortlandt 8t., New Yor. 
Powis lock, poeenenes. + - - 
Room Laclede Bu ng, ° uis, Mo. 
oom & CO. Sax Paamcisco, Cat. 
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Punches, Dies, Metal “Stamping 


BRASS, conrun, ALUMINUM, 

sree. GERMAN SILVER, ETC. 

Send le or sketch for prices. * Novelties 
and patented articles made by contract. 


E. KONICSLOW & ene. 
310-312 Seneca St., eland, O. 


Machinery Fo edueng Wire 


| By | By Compression or Cold Swaging. 
pecially adapted to Pelntiog 
Wine Deeeiend irefor Drawi as: 









For machines or information, 
address 


Ss. W. GCOODYEAR, 


Waterbury, Conn. 


In dentand Univer- 
sal Chucks, Combination 





reversible jaws, Drill 

Chucks, aner Chucks 

and Face Plate Jaws. 
Send for Catalogue. 


SKINNER CHUCK CO. 
New Britain, Conn 
Chas. H. Besley & Co., to N. Canal 8t., Chicago, Il! 


THE W, P. DAVIS MACHINE CO. 


page ‘gs 












BUILDERS OF 


FINE LATHES. —_-> 10 B. 30 men’ aay 





CLEVELAND TYPING: -: 


We are particularly adept in mechanical 
wood engraving. Also make a specialty 
of fine half-tone photo engravin Should 
be pleased to mail examples o our work 
on request. 


Covert Mfg. Co., 


West Troy, N. Y. 


DERBY SNAP, 


With Plated Rust Proof and 
Guarded Spring. 


“THE LATEST AND BEST.” 


For Sale by all Jobbers at Manufactur- 
ers’ Prices, 











The Chemical Analysis of Iron. 





A Complete Account ofall the best-known 
Methods for the Analysis of Iron, Steel, 
Pig Iron, Iron Ore, Lime-stone, Slag, 
Cla Sand, Coal, Coke, and Furnace 
and Producer Gas. By ANDREW ALEX- 
ANDER Biarr. New (Third) Edition. 
Illustrated. 8vo. Half Morocco, $4. 
The reputation which this book has won for it 


self in the estimation of analytical chemists will 
be increased by the mauy improvements in the 


Sent postpaid on receipt of price by 
THE IRON TRADE REVIEW CoO., 
27 Vincent St., Cleveland, O. 





TEs am TRADE REVIEW. 9 


Water, Gas and Steam Fitters’ ‘Tools, 


“* ARMSTRONG” 


ADJUSTABLE STOCKS AND DIES, 


Vises (hinged), Improved Wrenches, Pipe Cutters, 
Clamp Dogs, Etc. 


Improved Pipe Threading and Cutting off Machines, 


Our No. O machine is designed for threading the smaller 
sizes of pipe—iron or brass—also bolts. Has two om 
one for pipe % to1 in., the other for pipe 1 to 2in. inclusive. 


The Armstrong Mfg. Co., 


No. O Threadin Senchine. BRIDGEPORT, CONN. 


Power Attachment. 
S@ Our catalogue will interest you New York Office, 139 Center St. 











STEEL BALL 
MACHINE CRANK 
HANDLES. 






Turned from solid steel, manufactured our recent fire losses have been 
with key ways or ready for tapping, and adjusted, and our plant is 
in any special sizes or shapes. Three again in motion. Orders will 
styles of stock handles are made, two of have our prompt attention 


which are shown. The firstis an ordin: ary 
two-ball lever, ready for tapping, fitted Designers’ and Builders’ special 
with set collar. The i isa handle tools, machinery and forgings, 
adapted for tail stock center tightener and screw machine specialties 
on lathes. Write 


THE NORWOOD BICYCLE CO., 
Cincinnati, O. 











> 

save belting, and save wear and | . 

tear on machinery—if they're 

BALL good ball bearings. 


Cleveland 
ing in which each ball is just 


! 
exactly the same size as every Ball & Screw | 
other ball—perfectly round, per Com an 
fectly smooth, highly polished 
and of just the right degree of p y; 

hardness and toughness, 
We make large Balls for the | 
SAVE bearings of heavy machinery, and 446 Cleveland, | 


every ball we sell has these qual: j 

ties. We havea system of testing Arcade, Ohio. 

| which makes it practically im U Ss A 

possible for anything but a per 2 

| 4 fect ball to get through, and | 
| you're safe when you buy balls of 

| ‘0 ae 


The A BC ofiIron. 


Is issued in cloth binding, and gives much valuable matter on 
how to#educe cost of mixtures, and on grading and numbering 
of pig iron. CHAPTER HEADINGS :—Iron—What is it? Pig Iron. 
constituents of Iron. Numbering of Pig Iron. Grading of Iron. 
How to Reduce Cost of Mixture. Steel. Physical Properties of 
Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW $1.00. Order of Zhe /rom Trade 
Review Co., 27 Vincent St., Cleveland, O. 


A good ball bearing is a bear- 











“Metallurgy of Cast Iron,’ (second Edition.) 


By THOS. D. WEST; 107 engravings, 583 pages. Just issued. A valuable 
work to Founder, Molder, Draughtsman, Designer, Technical School 
Specialist. Chemistry of Iron; cheapening of mixtures; the effect of the 
metalloids in changing the grade of iron; latest improvements in cupola 
construction and practice—all are full covered. Price $3. Sent post- 
paid on receipt of price, by 74e Jron Trade Review Co., Cleveland, Ohio; 
1522 Monadnock Block, Chicago, Il. 

ames M. Swank, author of ‘“‘Iron in All Ages,” and editor of the 
Bulletin of The American Iron & Stee! Association, in reviewing “ Metal- 
lurgy of Cast Iron,” says it is ‘“‘One of the most valuable publications 
relating to the manufacture of iron castings, that has ever, to our 
knowledge, been issued in this or any other country.” 





Advertisers who “keep everlastingly at it”? win success, 


That is the testimony of the shrewdest and livest of them. 


4 
’ 


Cn a Quer gre ere te 
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THE STRUTHERS IRON & STEEL COMPANY 


STRUTHERS, OHIO. 


| ee eee eS 


Of the Very Highest Quality Only, Galvanized, Cold Rolled, Roofing and Corrugating. Soft Sheets for 
Stamping Purposes, both Bessemer and Open Hearth. 


Our Golvaniand, Sheets are smoothly coated. No rough edges, soft and especially adapted for Cornice and Eave Trough Work. 
THERE ARE NO B ER SHEETS MADE. We have our own Bhs *t Bar Mill and can ship pro aaghiy 
odd sizes and gauges for « esugating and seeing purposes. 


Capacity 15,000 Tons Per Annum. 





ALTNA- STAN DARD IRON & STEEL COMPANY 
eneral Office 

: BRIDGEPORT. O. Stig 

LIGHT Lely 


Herrin OAT TE STEEL qe 


SALES OFFICES : 
NEW YORK CHICAGO = Marquette Bldg SAN FRANCISCO 


EMPIRE BUILOG a ors a 





Oglebay, Norton & Co., |The Originators and Only Makers of Inspected Foundry Pig trons. 


LAKE SUPERIOR IRON ORES. CLINTON and HECTOR 


aavauts""" sittonrns INSPECTED FOUNDRY IRONS 


‘ SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 
Pickands, MANUPACHORED Sy 





CLINTON IRON & STEEL CO. 


Mather & Co., FURNACES AND GENERAL OFFICES: NEW YORK OFFICE: 
Pittsburgh, Pa. No. 15 Cortlandt St. 


IRON ORE, LAKE SUPERIOR CONSOLIDATED IRON MINES. 


PICIRONAND HIGH GRADE MISSABE ORES. 


COAL ---- Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
CLEVELAND, OCLEBAY, NORTON & CO., Saies Agents - Cleveland, Ohio. 


OHIO. 
19 Cleveland Terminal & Valley R. R. Co 
MA ANNA ee 
. . Depot foot of 80. Water St. | 
=| Bee Office 241 Superior St. Arrive. | Depart. 
DUANODADAUADGG DAOAOROTEGADENEUOUAUEUEOOOAD HUEUEOUOLE Sra, © ar Stations. ass ® Bi 7s ee 


n 

ow ORE, Akron, anton & Chicago. °F 3 4M lowe rx 

Akron, Canton & Chica *S:1S AM) 6:35 PM 

McKEEFREY & 60 Akron, ag a Ma _s eo ta:10 P M/fIr:00 AM 
'§) PIG TRON AND OOAL Sitio soi a a) #55 » 


a {Daily except Sunday. *Daily. Pullman's Pal- 


ace Vestibule sleeping cars between Cleveland 


PIG IRON, CLEVELAND, OHIO. and Chicago, also Wascington, Balto and Phila- 
COAL AND COKE. 






































THE PACE THAT KILLS. 
LEETONIA, OHIO. erases i rtoery See 


after a year or so of hard usage— 
OUOUDAEORODUEGRUAUADEUADAE LODADANODANOOGN UUOUEUOUT 





such a pace the LEVIATHAN ac- 
complishes year after year with 
C but slight inroads upon its 
strength and vitality. 


LEV:ATHAN BELTING 
Dra ke, Bartow & Co. will work anywhere without damage to its 


texture—in underground dampnes-,in the 
heat of the forge room, or the dirt-laden are 


IRON ORES. "MAIN BELTING CO., 


615-516 Porry-Payne Bullding, | 4 1229-41 Carpenter St. , Philadelphia.” M*"*** S*o! SEN Street, Boston 
' CLEVELAND. ee ee ee oa en og Og ee Oe Oe ed oe ee 








oy 


4 
7 
:% 


* 
2 


4 
for the STIRLING BOILER 


. 


concerns in the country have 


a. 


“Mt, and adopted it as their 


. 








hhh hhh 
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| LIDGERWOOD CABLEWAYS STANDARD 


BLOCK. 


PATENTED, 
-. This is the latest 























addition to our line 
of Chain Blocks, It 


Z 
Ete oF SE Re ALTERS 

Manufactured Under 21 Patents. kee is high in efficien- 

an adjust- 


HOIST AND CONVEY LOADS UP TO 20 TONS sbie''e utomatic 


FOR THE CONSTRUCTION OF DAMS, PIERS, 
WALLS, SEWERS, CANAL EXCAVATING, ETC. 


Send for book, *‘ Lidgerwood Cableways.”’ 96 Lente 8 rapidly, vind being 
eucrac Hosts. LIDGERWOOD MFG. CO. *new vork. pA 


TRAVELING CRANES, OVERHEAD. TRACKS, ETC. 


Reading Crane & Hoist Wks., 


LINK-BELT ccrveyors. ae 
ee 
= Conveyors. 


for — ~ Slabs, Billets, Bar Iron, Cos!, Ashes, Cement, etc. 
haftin Pulleys, Patent Machine-moulded Rope Labor 
shieete ‘Geu €s, etc. Saving 
LINK-BELT MACHINERY CO., Appliances. 


ENGINEERS, FOUNDERS, MACIIINISTS ha 
ains, 
. Chicago, U. S. A. Sprocket Wheels, 
LINK-BELT ENGINEERING CO., PHILADELPHIA and New Yor« 
Buckets, 
ee Bolts, 


Electric Traveling Boots, 
Cable Conveyors, 


_ od Spiral Conveyors, 
Hoists, 
Hand t Pillar Dredges, 


Water Elevators, 


Cc an AN ES Northern Engineering Works, Shafting, 
7 S . Hangers, 
No. 6 Chene St., DETROIT, MICH. eure cans pg 


Designed to suit all purposes. 
PRANES cccrnc:steAn-nano- | [Blevator 
-ror nanpune COALA%® TIRE) lr 












































THe BROWN HoiSTING AND CONVEYING MACHINE Co CLEVELAND, Oo. Rverything, 
INEW YORK 26 CORTLANDT ST*+LONDON 39 VICTORIA ST. SW. yo 








HAND and ELECTRIC ||| Send for 


CR A N ol me TRAVELING. || Catalogue. — ,,, DYMP CARS. 
Cleveland Crane & Car Co. ||] THE JEFFREY MFG. CO., 


Columbus, O., U.S. A. 
Cleveland, O. 























NEWS 


. and | that 
Crames Wh iiss.) 8 "=". 
° Pointers that mean something.—That 


| tell you where bids are asked and where 
| building materials and supplies are wanted 


before the news is stale. THAT is the 
Cu polas, Lad les, — | kind of pointers WE can give you. 
Contractors, Builders. Decorators, 


COMPLETE EQUIPMENT for FOUNDRY PLANTS. }\sona Dealers, Construction Men, 


Manufacturers and Supply Houses from 


ENCIN EERS and DESICNERS. | every part of the country testify tothe sup- 


erior excellence and practical value of our 


Whitina fLoundru CEauipment Co., MARYEY. IL. 3) Advance News Reports. If you want in- 
; 3 J ee ra eS Cee formation that will PAY YOU write for 


particulars TODAY to the 


The TT. : Consolidated Press Clipping Co., 
SO aoe 
Stoker ey | THE 

Sa = —— ee taal 


——— 


and to save fuel. e7- se Seneca ees pn 


For information, address, , =~ 
The Playford Stoker Co. 4 ' Boe 4 Is an increasingly valuable medium 
cma rege ‘eM bh which to sell equipment to 


404 Telephone Bldg., SES = throu 
OLEVELAND OHIO ~ machine shops and foundries. 
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PERFORATED METALS, 


| PPO 2 iP” Gatti aN" SIP 's0% 4c om 
=| ZAlRAE AMD WARED ASSORTHENT OF SIZES. CORRESPONDENCE SOLICITED. 
3¢ | THE ROBERT AITCHISON. 3 ; 
PE ! METAL CO., 


Hi op Piyon 5” 

















PERFORATED PLATE SCREENS 


AS REQUIRED FOR 


STONE, ORE, ZINC, LEAD, and all Railroad and Mining Uses. 


Special Screens for COAL, and COKE. 


THE HENDRICK MFG. CO., LTD., 


Samples and information 
upon request. 


STEEL CONSTRUCTION 


IN ALL BRANCHES. 
BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Roof Frames and Trusses. 
Blast Furnaces and Steel Works, 
Cupolas, Ladies, Converters, 
Boilers, Tanks and Heavy Plate Work. 


RITER-CONLEY MFC. CO., P'TTssuRrc, 
The Wellman-Seaver Engineering Co, 


CONSULTING AND CONTRACTING ENCINEERS. 


New England Bidg., CLEVELAND, 0., U. S. A. 
Cable Address, “‘ Welsea”’ Cleveland. 


Carbondale, Pa. 











Steel Works, Rolling Mills, Metallurgical Furnaces, Manufacturing Buildings, Machinery 
for the most economical handling of all kinds of material. 


London Office: 47 Victoria St. WrSTMINSTER. St. Petersburg Office: 27 Great Morskaia 


Alex Laughlin & Co., Pittsburg, Pa. 


And Artificial Gas 
Producers of Every 


FURNACES (2322. 





Gas Heating - - - 
Gas Puddling - - 


Descr!i 
Mills, Steel and 


ube Works. 
s@-WE GUARANTEE to place all Plants erected by us in successful operation. 





CREMER & BICKNELL, . . Chemists and Metallurgists, . . 24 Superior St., Cleveland, 0. 


—— Analytical and Testing Laboratory. 

Reports on chemical and metallurgical processes. Analyses of ores, metals, fuels, railroad and 
foundry supplies, etc. Assaying—Gold, silver, copper ores. echanical fests of iron, Steel, etc. Our 
Testing Machine has been standardized by Insp. of Ordnance, U.S. A., for use on government work. 


Persistence in Advertising —— 


In the expansion of business now bringing 
profit to so many manufacturers, advertisers 
who have made themselves regularly promi- 
nent in the past five years have been notable 
in reaping the rewards of persistent publicity. 
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Le Chatelier’s 


PYROMETER 


For measuring temperatures between 
oand 2g00° F. 


Recommended by the Highest Authorities, 


Successfully used in establishments 
or the manufacture of 


Gas, Chamotte, 

Chemicals, Cement, 

Sugar, Accumulators, 

Terra Cotta, Incandescent Lamps, 

Stone Ware, Cartridges and Ammunition 
Porcelain, Glass, . 


Iron and Steel, Malieablie Iron, 

Also by Boiler Inspectors, Schools and Colleges 
for hardening and annealing steel in roii 
foundries, etc. 


VULCAN MFC. CO., Ltd., 
Pittsbure, Pa. 
Station D. 


SHIFFLER BRIDGE COMPANY 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and Iron Bulldings for Reiling 
Mills, Tin Plate Plants, Steel Works, Foundries, 
Factories, Roof Trusses, Girders, Columns, Beams, 
Corrugated Iron, Etc. 

Main Office and Works: 
48th Street and A.V, Ry., PITTSBURG, PA. 
Branch Offices : 
1214 Betz Building, he Pa. 
York, N. ¥. 
Minneapolis, Minn. 
g, Chicago, Til. 





$. Lumber rept = 
1243 Marquette Buil 


PYROMETERS 


Edward Brown, 


ESTABLISHED 1860. 


g11 WALNUT St., PHILADELPHIA. 
Manutacturer and Patentee 
OF THE 


Hot Biast (or Graphite) Pyrometer. 
—The only stationary 
now in use durable over 7oo de- 








grees. 
The Standard Portable Pyrometer— 
For Blast Furnaces. 


Mercury Revolution § indicator.— 
Centennial Exhibition Meda). 
Accurate for all time. 


Annealing Oven Pyrometer—to 3,000 
degrees—ot 1893. 
© Tin-plating Pyrometer—of 1894. 
Mercury and Steam Cauges. 











peor 


Deepest stamped. Most artistic. The only 


details. THE BERGER MF@. CU., Canton, 


ones in Classified Designs. Write to-day 7 ‘ 





W ALTER KENNEDY, 


ENCINEER, 


Central Combustion Chamber 2 Pass Stoves. 
Central Combustion Chamber 3 Pass Stoves. 


Office: 631 Penn Ave., 
PITTSBURC, PA. 


Telephone 3174. 
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AETWA Fire Brick COMPANY, 


Manautacturers of the Celebrated 


AETNA HIGH GRADE FIRE BRICK 


Office and Works: OAK HILL, Ono. 
THE “CLEARFIELD” FIRE BRICE 


‘MANUFACTURED BY 


THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 
Room 305 Ferauson Bidz., Pittsburg, 'iPa., John Richardson. Agent. 








DOVER FIRE BRICK CO., 


MANUFACTURERS OF 


Furnace, Mill and Special Shape Fire Brick. 
Office, 44 Mercantile Bank Bldg., 
CLEVELAND, OHIO. 
For All 


FIRE BRICK «-...... 


CHICAGO FIRE CLAY PRODUCT CO., 


618 Chamber of Commerce, CHICAGO, ILL. 


Molding Machines 


Lowest Possible Pattern Cost. ° 


SUITED TO ALL CONDITIONS. 


1, Gated Work, no Change in Patterns, 
2: Vibrator Machines, no Stripping Plates. 


The Tabor Mfe. Co. 




















STAR 


‘coutun 


Emery Wheels. 


Economical and fast Cutting Wheels ofany size 
required 





Correspondence Solicited. 
Send for Circular and Prices. 


THE STAR CORUNDUM WHEEL (0., 


DETROIT, MICH. 


Fire Brick, 
Cupola Blocks, 
Molding Sand and 
Ceneral Foundrv 
Supplies 


OF THE HICHEST CRADE 





ONLY 





Yo 


THE GARDEN CITY SAND CO.. 


1201-1202-1203 Security Bidg., Chicege. 





A. F. SMITH & CO., 


MANUFACTURERS OF 


Fire Brick and Clay, 


BEAVER COUNTY SAND STONE. 


NEW BRIGHTON, PA. 


Telephone 42. 





MILLETT’S 
PATENT 


—e ees, 


No one who makes small cores 
can afford to be without it. 


DOUBLE DOORS, 


One closing the oven when the 











” , 
“Royal Star” and “ Scloto Star’ 
High Grade FIRE BRICK. 
Best for Rolling Mills, 
Blast Furnaces, foundries 
etc. High grade Plastic an 
Flint Clays for all refractory 
purposes at favorable prices. 


The Scioto STAR Fire 














other is open. Brick Works. 
Saves Fuel, Saves Time. a — 
SEND FOR CIRCULAR. 2 ROYA ' Send for 

MILLETT CORE OVEN CO., Brightwood, Mass. BES POYAL STAR ba a 

The Core Ovens may be seen in the sample rooms of — oe a: ? 1871. 
The S. Obermayer Co., either in Cincinnati or Chicago. Spee . Incorporated 

J. W. Paxson & Co., Philadelphia, Pa. — ths. 
Holmes, Strachan & Co., CLEVELAND 

| R FE Manufacturers and Shippers ve 
Steel Best made for Malieable BUFFALO 
@ ee Rolling Mill Furnaces “While yeu Sicep.” 
IC 4 Savage Mountain and Cupola Linings. | WMPARALLELED mONT SERVICE REW STEAMERS 
Holmes DETROIT. MICH. “Grvy or BurrFALo” 








Selling Agents 


POR 


LATEST AND BEST. 


BES.Cos 
Flasks 


Brass Founders 





Supply Co.: 
ere THE 
All Right & Obermayer Co. 
so : Cincinnati 
Are Prices and Chicago. 
Send for cata- J. ¥. Parson, 
logue if inter- Philadelphia, 
ested. Pa. 
Patent No. J. &. McCormick Co 
580,205. YOU MAVE SEEN IT IMITATED. Pittsburgh,Pa 
4 g 


BRASS FOUNDERS’ SUPPLY CO.. Newark. N. J 





= orry ‘or Eni,” 


pan te the @ —y' ces fatons Rat areirae rua 


be taterest of 
TIME CAR 
Y mo. voINe 
Leave Cleveland 8 P.M. Arrive Baftale 6 AML 
Baffale & « “Cleveland 6 « 
CENTRAL STANDARD Tima. 


made at Baaale with ask 


net agent fer ti 
bs a 
sw reenwan, 
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————,,,... 
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M. M. COCHRAN, President. J. R. LAUGHREY, Vi 
JNO. H, WURTZ, Sec’y & Treas. J. 8. NEWMYER. Manse et’ 


WASHINGTON GOAL & COKE CO. 


3,500 Acres of Coal. 
5,000 Tons Daily Capacity. 850 Individual Coal and Coke Cars. 


YOUCHIOCHENY COAL COKINGC COAL 


For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. For Bee-Hive or By-Product Ovens, 


Our WASHINCTON COKE 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice, 
Quality and prompt attention to shipments insure us the preference. 


General Office, Sales Office, Pittsburg, Pa., 


DAWSON, FAYETTE CO., PA. N. P. HYNDMAN, Sales Agent. 











PIG CASTING MACHINES, crc ton. 


HEYL & PATTERSON,Ensincers & Contractors, 


PITTSBURG, PA. 





















pirbbbbbboborors—p<+o6bsbobobbbbbbbbb6b6b66bb66b646b666 6bbbbbbb bi hii ih 
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FOR CASE-HARDENING, 
CARBURIZER is the most efficient material. 


It penetrates deeper, requires less time and 
is cheaper on account of its specific weight 
than any other material nowin use. 

CARBURIZER does not corrode the article 

FR and iron or steel does not become brittle if 
properly treated. The Carbon projected into 
metal by our process is not lost if it be found 
necessary to reheat the hardened piece. 

CARBURIZER contains no obnoxious sub- 
stances and is ready for immediate use. 

For full particulars address 


AMERICAN CARBURIZING CO., 
160 Pearl Street, NEW YORK. 
Factory, Warren and Bay Sts., Jersey City, N. J, 








rv 





ae i i el 
a Nee Moa Ss 
4 
io 
ge 
a > em. 
~ 


es 
% “8 


(Trytyt Kure Ox tiie 





v 


bO66466446 46446444464 6b A AAAAA 
lh hh he he he he eh hk 

bbb be bbbhbh bbb bbbiabs bbb && 
rwrvrvrvYeveyeeeeeeeereryYrYryryryryryryryrr, 


TRADE MARK. RCCGIsTERED. 
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WR/TE FOR CATALOGUE 
AND PRICES 








Air Compressors 


for Air Lift Well Pumping. 


Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists . 





ational — 
J(> Enoraving (0 iiiaereactoetes 


alOR ‘Pressure Pumps 
204 SuPt T CLEVELAND @) for Cotton Oil Mills and Cotton Com- 


pressors. 


COMMERCIAL PHOTOGRAPHY Axons 507 steam Pumps, 


Single and;Duplex, of all sizes and for all|) 





purposes. 


Duplex and Triplex POWER PUMPS. 


CORRESPONDENCE SOLICITED. 


HALL STEAM PUMP COMPANY, _ Pittsburg, Pa. 


Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Preseott Steam Pump Co., 


MILWAUKEE, WIS. 














SU 





When you write to firms 
advertised in ourcolumns, 
please mention the fact 
that you took their ad- 
dress from our paper. 
They will thank you for 
it. 


SUAEEUNUNNOOGUNOEEOEANUUAAOUUGOOOOONNGNEDONORONONEONONE 


Su WUUDUUUOUODEED LUNE A AUDA A EEED LAN TOROAAA READ ANAND LLNI TS 
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= Cleveland, Ohio. — 





/Tae USMOTELCO. 7 
50 Rooms «12% 
50 Rooms er 22 
79 KOOMSet J1047 


AllMeals .2 








4 2 
* 50¢ Each 
aa \ C dome es, | 
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PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts. 


Cleveland, Ohio U.S.A. 





Larger paid circulation and 
larger list of advertising patrons 
than ever in its history. These 
THE IRON TRADE REVIEW now 
has. Advertising in it pays. 
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BRABURN STEEL COMPANY, Braeburn, Pa.| ....xcrons. 
MANUFACTURERS OF wm. woven 
FINE TOOL STEEL AND FORGINGS, ALSO SPRING |p a txoterouck. 
HAMMER, AND MACHINERY STEEL OF HIGH /&;. Kelly, 
QUALITY. FINE OPEN-HEARTH STEEL. 








x 


Sy G R ES 


A Vv 


& CENT STEEL Co. 


New von. CUTOUT A... = 


FAUOGAUOGGUOGGUUGOOONOUONOOOOEAUAOUOGUUGGUONGOUGOOOOGULOGOOOOOU AOOOAUESOOEGGUOAUEOAUEOOOO eEdOeEDUaENONEt 
La BELLE STEEL CO., Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


CRUCIBLE CAST TOOL STEEL. 


SPECIAL CRADES FOR ALL PURPOSES. 


BYRON HE. WE LI IE, 


Western Selling Agent. 
OFFICE anp WAREHOUSE: 68 and 70 South Canal! 8t., Chicago. 


\ VP SSSA ok oe ee NS RE ORM STR NT De 


‘ jy a) BS - SHAFTING 
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a DANS 


ss FSO. CANAL st. cH! 





BYRON H. WHITE. Western Selling Agent, 


68-70 South Canal St., Chicago. 








BYRON H. WHITE, Western Selling Agent, CHICACO. 


MOUATENANEOAUEAATONAHEOOTONOUEEPOODUGGDGSUONGNDEOUEOOA EGU OGGU AU EGGDEGOUEOOU EE EEO EEO vEATUEToNAUeEAO EHO 





LOW PHOSPHORUS 


MONONGAH 














LA IRON & STEEL (0.,; CHARCOAL 


CHAIN IRON. 


CHARCOAL 
MELTING BARS PITTSBURGH, PA. 
FOR High Tensile Strength Irons} CARTER BRANDS 
STEEL WORKS. } A SPECIALTY. All Sizes Made to Order. 








nn Wate Mace ae eee Paeien Oe ox Te 


Don’t Waste Money in Your Pattern Shop. 


‘ i THE GOBEILLE PATTERN CO., Cleveland. } 


PFE I Mn 


WEST ww 





FORSYTH PATTERN WORKS. 
MACHINE AND ARCHITECTURAL PATTERNS OF ALL DESCRIPTIONS. 
Cear Work a Specialty. 


Patterns for Castings from % pound to so 


tons 


SOUTM 


run the lines of the Illinois Central Railroad and 
the Yazoo & Mississippi Valley Railroad, reach- 
ing into the eleven States of 


Youngstown, Ohio. 





‘SHEAR KNIVES 


SAMUEL TRETHEWEY “ CO.LTD. 


PITTSBURG. Pa. ania 
ESTABLISHED |883 


Send on your Drawings and get prices South Dakota Kentucky 
ainneseta ennessee 
owa rkansas 
Wisconsin Mississipp! 


illinols indiana Louisiana 
Presenting an unequaled territory for diversified 
industries, and possessing 


Fine Sites for New Millis 
Best of Freight Facilities,—Ceal Fields, 
Ciese Proximity to Distributing Centers, 











BRASS Fite 
INISHERS 
Se:74 West Mo: 

Best Bronze, Babbitt Metals, Brass and Alominum C4ST!NGS 





J.J RYAN & CO, 


roe St 


intelligent Help of All Kinds, 
Many Kinds of Raw Material. 


To sound industries, substantial inducements 
will be given by many of the places concisely 
lescribed in the pamphlet “ 100 Cities and Towns 
Wanting Industries.” Write foracopy. Nearly 
all kinds of industries are wanted. Very liberal 
inducements are offered TEXTILE INDUS- 
TRIES in the South by a number of good places. 
GEORGE C. POWER, Industrial Commissioner 

‘LC. BR. BR. Co., Chicago, 








Chicago 
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NATIONAL TUBE COMPANY, | 


Manufacturers of 





























NN Wrought Merchant Pipe, all kinds: Lap-Welded and Seamless, tested from 
6 sizes 1-8-inch to 30-inch, fitted in 100 to 3,700 Ibs., for Compressed 
wR any manner desired. Air, Carbonic Acid Gas, Anhydrous 
4 Ammonia, etc., etc., etc. 

. BOILER TUBES, 

() Mild Steel and Charcoal Iron, for Sta- WATER and CAS MAINS, 

nN tionary, Locomotive and Marine Converse and Matheson Lead Joint 
0 Work. Pipe, 2-inch to 30-inch. 

i CASING, TUBING 

W : SEAMLESS 

gq and Drive Pipe for Well Purposes. 

6] Tubes, Shrapnel, Projectiles and Mis- 
fH) GAS ANDOILLINE PIPE. | cellaneous Forgings. 

U) : —_ 
re Office of Office of 

0 President and Treasurer, Mercantile and Manufacturing Departments, 

‘y Havemeyer Bidg., NEW YORK CITY. Conestoga Bidg., PITTSBURG, PA. 

YW - LOCAL SALES OFFICES: 

0] Havemeyer Building, NEW YORK CITY. 70 Federal St., BOSTON. 
A 267 S. 4th St., PHILADELPHIA. 

3) Fidelity Building, PITTSBURC. Western Reserve Building, CHICACO. 


ee Foreign Office: Bock House, Billiter Street, LONDON. rece Address : TUBULIFORM, LONDON, 
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National Stee cee 


CHICAGO, ILL., 


Manufacturers of 


Bessemer and Open-Hearth Billets 
Sheet and Tin Plate Bars. 



































THE CASTING AND CONVEYING OF METAL 


_Exhibit showing furnaces where the VEHLING _METHOD has been adopted. 


| Daily Styl 
: . yle 
Location. |Stacks. uo Machine. 


Double. 

Double. 

Six. 

(Double. 


Double. 
|Single. 
|Double x 
|\Double. 


Double. 
|Double. 


vY THE 











National Tube Works Te Bs McKeesport, Pa... 
Carnegie Steel Company, Ltd uquesne, Pa 

Carnegie Steel Company, Ltd., Edgar Spomeees... 
Carnegie Steel Company, Ltd., Rankin (Carrie).. 

Carnegie Steel Com any, Ltd., Pittsburg (Lucy)... 
Struthers Furnace Compan , Struthers, O 

Laughlin & Co., Ltd. Pitts urg, Pa. (Eliza)... 

Oliver & Snyder Steel Company, Pittsburg, Pa. (Hdith). 
Oliver & Snyder Steel Company, New Castle, Pa. (Rosena).. 
Shenango Valley Steel Company, New Castle, Pa 

Bellaire Steel Company, Bellaire, é... sopnmnleonencesty 7 |Double. 
Lebanon Furnaces, Lebanon, O.. : oo is covered by U.S. patents Nos. 548,146, 629,480 and 
spaeeses Works, wheeling, a ‘Eusiey, “Ai. pa ee a 632,031, which are fundamental, and others are pend- 
American Steel & Wire Co.. eine ie oe 3. __|Double > (3)| ing. 


Totals... a ieeeiaineanene sniacietaiibctieia ccatiaeliicdameMtiaden ote The use of the Uehling Method at the furnaces 
For particulars w write +i cme mentioned has shown reduced labor cost, while 


G. H, GINTHER, Special Agent, carnegie Bids, Pte, m ————=— 


2 
4 
9 
2 
2 
1 
5 
I 
1 
2 
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AMERICAN 
STEEL AND WIRE CO. 


SAN FRANCISCO. 





CHICAGO. NEW YORK. 












FOR RAILROAD USE WE MAKE 












Woven Wire Railroad Fences. WIRE ROPE. 












High Carbon Steel Iron and Steel Wire Rope for all purposes. 
The AMERICAN,” Wires woven together Galvanized Guy Ropes. 
“a se so as to provide amply Galvanized Steel Signal! Strand. 
ELLWOOD and for expansion and con- Locomotive Switching Ropes, complete. 
traction. Plow Steel and Crucible Cast Steel Hoisting 






7 McMULLEN r Thoroughly galvan- Ropes. 


ized t Ballast Unloader Cabl fitted lete. 
pananen Femees. | oses.2° Seoee 14 Soe ene gems one 



















LUTELY the BEST Cableways for Mines, Quarries, or Excavating 
and CHEAPEST RAILROAD RIGHT-OF-WAY work of all kinds. 
FENCES. Write for Catalogue. Suspension Bridge Cables. 












We take contracts for the erection of Rallway 
Right-of-way Fences anywhere in the world, SPRI NGS. 
having our own experienced employes, our own 
trains and equipment, for doing this class of Flat and Coiled Wire Springs of every size 
work in the best and cheapest manner. and for every purpose made in accordance with 






specifications in every detall. 











CAR TRUCK SPRINGS. TROLLEY SPRINGS. 


ELECTRICAL WIRES. CAR SEAT SPRINGS. BUNK SPRINGS. 


BRAKE SPRINGS. 






Galvanized iron and steel Telegraph Wires 
made in accordance with W. U. and Postal Tele- 
graph Companies’ most rigid specifications. 

Copper Wires and Cables of all kinds. 

Insulated Wires and Cables for every pur- 


pose. SHAFTING. 


Lead encased Wires and Cables of all sizes 





Any desired temper. Any desired grade of 
Steel. 

















for underground work. Cold-drawn Steel Shafting, any size, highest 
Copper Rall Bonds—acknowledged the best quality, lathe-cut or saw-cut ends, guaranteed 
wherever used. perfect. Rounds, Squares, Hexagons, Flats or 









Copper Trolley Wires. odd shapes. 

















Wire Nails. Spikes. Pole Steps. Tacks. Rivets. Staples. 
Lightest and Best Barb Wires. 













NOTE OUR ‘* DIFFERENTIALS.” 


We make our own steel, and accurately fulfill all specifications as to exact quality. We are able to 
guarantee quality by our own personal and intimate knowledge of our Steel. We are in position to see 
that you get just what you want for your “‘different’’ or special needs, depending for exact knowledge 
on none but our own works. 
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M) SHEETS (Black & Galvanized) 


T RAILS (8 to 20 Ibs.), 


SPIKES, 


| STEEL FENCE POSTS, 


Manufacturers of 
BAR IRON, 
BAR STEEL, 
PLATES, 
PIG IRON, 


BOLTS and NUTS, 
TURNBUCKLES 


COLD ROLLED STEEL, 
ANGLES, 
CUT NAILS, 

HARROW TEETH, 


STEEL WHIFFLETREES, 
AGRICULTURAL SHAPES. 





QOS 
Sa ae 


DISTRICT SALES OFFICES: 
Ellicott pearaeey 


Buffalo, N. Y, 


Perry-Payne Building, 
Cleveland, 0, 


REPUBLIC 
IRON & STEEL 











Manhattan Life Building, 
New York, 
Mermod-Jaccard Bidg., 
St. Louis, Mo, 
Endicott Arcade, 
St. Paul, Minn. 
Birmingham, Ala. 


COMPANY. 


CENERAL OFFICES: 


Stock Exchange Building, 
ie nab ILL. 


LSS SSSI 











“The Alpha and Omega of the pressed 
steel car,” writes the General Superin- 
tendent of a great American railroad, 
“is that it admits of a maximum of 
revenue-bearing tonnage being hauled 
with a minimum of dead weight.” ... 
THAT IS WHAT IT IS BUILT FOR. 


PRESSED STEEL CAR COMPANY. 


PITTSBURCH. 





NEW YORK. 


CHICACO. PHILADELPHIA. JOLIET. 














American Steel Hoop Company, 


General Offices: PITTSBURG. 


For a Summer Cruise 
- take the 


Coast Line to MACKINAG. 


NEW STEEL PASSENGER STEAMERS, 
SPEED, COMFORT AND SAFETY. 
The greatest Perfection t attained in Boat 
construction: Luxurious Equi ment, Artistic 
furnishing, Decoration and E ent Service. 
























MANUFACTURERS 
Steel Hoops 
Steel Bands 
Cotton Ties 
Steel Bars _— 
Special Shapes To DETROIT,/MACKINAC, GEORGIAN BAY, 
| No other line offers a Scone of a miles of 


District Sales Offices: 





equal variety and interest. 

Four Trips Per Week Between 
TOLEDO, DETROIT anp MACKINAC, PETOS 
KEY, “THE SOO,” MARQUETTE 

non menen AND DULUTH. a 
to Plotaresque Mackinae Return, 
Meals and Sevthe, a Cost from Cleveland, $17; trem 
Toledo, $14; from $12.50. 

Every Day and Night between 
Cleveland, Put-in-Bav and Toledo. 
Day and Night Service between 
aaa mgr AND DETROIT. 
are, $ 1.60 each Direction. 


Channels 
Small Tee Rails 
Bar Iron 
Pig Iron 
Open Hearth Steel 















New York Chicago St. Paul Berths, 764.81. Stateroom, $1.75. 
Empire Building Marquette Building Endicott Building | --~A —-V,~+,, 457 be 
Boston St. Louis San Francisco Sunday Trips May, —y Tuly and As August, 


8 Oliver Street 


Fullerton Building 





September a and October only. 
Send Se. for Tiustrated Pamphlet. 


A. A. SCHANTZ, G. P. A., DETROIT, MICH. 
Detroit and Cleveland Navigation Compan 








23 Davis Street 
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OOO 000090000000 OOOO OOO TOE. 
; Jones & Emenee, Ltd., 


. 
$ AMERICAN IRON * STEEL WORKS, $ 
PITTSBURGH. $ 
* 
: 
e 

















: Branch House, Chicago, Ill. Branch Office, 220 Broadway, New York. 


PLATES, 2 MT 


Ss Solicited. Prompt Shipments. 


0000000000000000000:600000000000000000 
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} LORAIN STEEL COMPANY, 


Lorain, Ohio. 








Rails, Blooms, Billets and Slabs. 


vee vesuincamenslllllll 


American Tin Plate Company 


MANUFACTURERS OF 














Coke Tin Plates, 
Charcoal Tin Plates, 

High Grade Terne Plates, | 

Black Plates. 


CENERAL OFFICES: 
Maarquette Building, 


CHICACO, ILL. 
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NOTICE. BEAMS, CHANNELS, 
ade that we sve now realy to ANGLES, TEES, 


quote prices for prompt delivery 


on all kinds of machinery and cast- 

ings, dlso wrot iron shell work of LEES PLATES 
any description in connection with j 6 
blast furnace, steel works and roll | 3,000 tons in stock. Moderate 
ing mills, for which our works are prices Sead fer stock shect and 
especially adapted. Correspond- eons : é 
ence solicited. 


{Works formerly operated by Jas. P. . . 
Witherow Co., and the New Castle Engi- Universal Construction 








quotations. 


neering Works. Com pary, 
Works and Office at New Castle, Pa. Designers. Manufacturers and Erectors of Struc- 
Pennsylvania a! oo tural tron Work, Dealers in Structural Ma- 
terials. 


' Engineering Works. 
50 WabansiaAve, CHICACO. 


FOR SALE. 








New and Relaying Rails 
FOR SALE. 


One second-hand Boring Mill, S4-in. swing, 
30-in. under the cross rail, good tool for light 
work, will be sold cheap. Bemertt. 


sas ‘ jo 
New 39 Ib. rail with angles plices, Chica One Gear Molding Machine, only used three 
P months, guaranteed as good as new. 
go, 400 tons practically new 40 Ib. relay- Two 5-ton Steel Gib Cranes, new, doubte 
. braced, length of gib 28 feet, height under gib 
ers with angles. A few car loads of 60 1b- 19 feet, compound geared, 24 feet under the strut 


We can make delivery at once 
One Foundry Ladle fitted with worm gearing, 


relayers. One 36-inch gauge Locomotive 
eapacity 44 tons. Second-hand 


with tender, 8 x 16 cylinders. 20 36-inch One 12-ft Bed by 24-in. Swing Lathe, Fifield 
Counter-shaft 
Ore Cars. Good condition, Number of One Turret Lathe, 6'4-ft. Bed, 13-in swing 


Lodge-Davis, Counter-shaft 
One Drill Press, drill to center of 28 inch circle 
back geared. Curry & Snider. Countershaft 
One Special Shear for cutting shovel blanks. 
Full set of Dies for coal canal scoops, etc. Imme- 
diate shipment. 


Petler and other contractors dump cars 
3 Standard Gauge Baldwin Dummy en- 


gines. First class order. 


HYDE BROS & CO., 
Lewis Block, PITTSBURG. 


Address 


UNION FOUNDRY & MACHINE CO., 


Pittsburg, Pa. 








FOR SALE 
- £3" FOR LEASE. 
abo to goo tons new 10-inch standard iron pipe, 40 


Ibs. per foot, not threaded, at $50.0onet ton, f. as Fo un d ry P] an t , 


cars Cleveland, O. Subject to inspection. 

about 15 tons Flanged Steel Plates, %-imch to 1-\- 
inch thick—further specifications furnished on 
application ; and 100 tons 5-16-inch Iron. Plates, 
35 inches wide x 20 feet long. Also some second- 
hand 20-1b and3o-lb relaying rails with angle-ba s. 


A. 1. Sanger & Harris Bros., 
GLEVELAND, O.| Write 


Michigan Malleable Iron Co., 
DETROIT, MICH. 





Admirably located in Detroit. 
In Excellent Repair. 


Capacity 200 Molders. 





FOR RENT OR SALE. 


The Axle Works property No. 694 Broadway at 
Junction of Broadway, Erie and Cleveland Ter- 
minal & Vall railway, Cleveland, O., includ- 
ing engine, boiler and shafting; or will erect on 
these premises buildings to suit tenant, if leased 
for a term of years. Address 


CLEVELAND AXLE MFC. CO., 
Canton, O. 
ESTABLISHED 1554. 


FOR SALE. 


For immediate delivery wood rim fly wheel ap- 
proximately 28,000 Ibs: 

Diameter, 18% feet. Bore 24 inches. 

Face, will finish 3 feet, 7% inches. 

Made in halves. 

Never been used. 
+ DEERING HARVESTER COMPANY, Chicago, III, 





FOR SALE. 


11,000 Feet 12-inch Cast Iron 
Pipe. 


FIRST-CLASS CONDITION. 





JOS. SCHONTHAL, 


1221 Park Building, 
| Phone 2316. PITTSBURG, PA. 











‘Advertisements that are stud- 
ied, that are to the point and re 
among machine shop and foundry 
that are frequently changed, ysis Yo 
bring best results. THE IRON TRADE REVIEW 


A large and growing circulation 
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DIRECTORY 


To the Iron and Steel Works of 
| the United States for i898. 


PUBLISHED BY 
| THE AMERICAN IRON AND STEEL ASSOCIATION 


Thoroughly Revised. Price, Seven Dollars, 


The American Iron and Steel Association has 
just completed a thorough revision of its Direc. 
tory to the Iron and Steel Works of the United 
States, bringing down to April, 1808, a descrip. 
tion of these works. It also contains a complete 
Directory to many leading industries which are 
large consumers of iron and steel. This edition, 
which is the fourteenth that has been issued, em. 
braces more complete details of all the iron and 
steel works of the United States,and of indus. 
tries which are large consumers of iron and steel, 
than any preceding edition. It retains all the old 
features of preceding editions and contains many 
new features. 

In the edition for 1896 there was given for the 
first time a complete list of Malleable Iron Works 
in the United States, and to this new feature there 
are now added complete lists of the Rail Mills, 
Structural Mills, Steel Casting Works, Bolt, Nut 
and Rivet Works, Chain Works, Seamless Tube 





Works, and Riveted Pipe Works—all new features. 


The lists of Plate and Sheet Mills and of Tin 
Plate and Stamping Works are much more com. 
plete than in previous editions. The names and 
location of all the works described are given in 
alphabetical order, followed by a description of 
their character, capacity and products, with the 
names of the principal officers, etc., including 
the names of selling agents. This edition makes 
a cloth-bound book of nearly 400 well-printed 
pages—many more than in any previous edition 
It contains a complete list of all the 


Blast Furnaces, 
Rolling Mills, 
Bessemer Steel Works, 
Open-Hearth Stee! Works, 
Crucible Steel Works, 
Plate and Sheet Mills, 
Rail Mills, 
Structural Mills, 
Steel Casting Works, 
Cut-Nall Works, 
Tin Plate Works, 
Stamping Works, 
Forges and Bloomaries, 
Wire Rod and Wire Mills, 





Wire Nail Works, 
[ron and Steel Bridge Builders, 
Iron and Steel Ship Builders, 
Horse-Nail Works, 
Locomotive Works, 
Malleable Iron Works, 
. Cast Iron Pipe Works, 
Cast Lron Soll and Plumbers’ 
Pipe Works, 
Wrought Iron, Wrought Stee! 
and Riveted Pipe Works, 
Seamless Tube Works, 





| Chain Works, 

Bolt, Nut and Rivet Works, 

Car Axle Works, 

| Car Wheel Works, and 

| Car Buallders in the UnitedStates. 
| 





ALSO A LIST OF THE 


Iron and Steel Works in Canada and Mexico. 





| This edition ofthe Directory is an invaluable 
book of reference for all business men who wish 

| to correspond with iron and steel manufacturers 
or with iron and steel consumers, forming, in 
every respect, a COMPLETE GUIDE to the iron and 
steel works of this country and to the principal 
works which consume iron and steel. 


Sent postpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 
PITTSBURG, CLEVELAND, CHICAGO 
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| IRON AND STEEL MARKETS. 


IRON OF ORE. 
(On Lake Erie Docks.) 
Special low-phosphorus hard ore, 
BeSSOUIET......000000--c00009s Preees 46 


NEWSPAPER METALS. 


METALS 



















50 
No.1 Specular, Bessemer......... eviveeven $$. 75@ 6.00 
ALL GRADES. | No. 1 Bessemer, hematite......... d 5.25@ 5.75 
Ti | Hematites No. 1 mon-Bessemer............. 4.008 4.50 
a | No. 1 Specular, non-Bessemer cove 405082 4.75 
VERSAL” Mesabi Bessemer.. netieodencduen ceaiitien 5 00@@ 5.25 
PIC IRON. 

Bearing Cleveland (f. o. b. cars): 
Metal. Bessenter......... ee $24.0 
- ¥ r ion Metal. No 1 Strong Foundry... $23 cof 23.<0 
Best Babbitt for Great t Weight and Speed. Be t all-around Anti- frict . Wa edtetnk Peundes. a . 


Gray Forge. red short 
No. 1 American Scotch... 
No. 2 American Scotch 


1 35@ 21.75 
3 oof 3 x 


22.25@ 





MERGHANT & GO, Brice sensor Chica. 









Lake Superior Charcoal 25.00@ 209 = 
OLD RAILS AnD sc 2RAP METAL. 
[Delivered Cleveland.} Gross Tons 


Old iron rails sieneeabes 
Old steel rails (6 ft. and over) 


Northampton Emery Wheel Co, "5 =... 


$x oc 


.1 R. R. wrought scrap 
Mill serap 
No. 1 Machine cast scrap 


20 s. Canal St., CHICACO, ILL. Iron axles. : pesenansesopsites as 


Axle turnings. 











Hescesadesces 16.00 
Wronght turnings free from cast 13.00 
Cast borings.... Tox 
Uncut wrought iron boilers 0.00 

| Steel boiler plates 16.00 
Grate bars — 11.00 

| Pipes and flues clean 15.00 

>) 9 eee poeneee 16,00 

| Hoop and band iron......... pooe 12.00 

f 2g aa 10.00 

| Wrought eo peocdss 13.00 

_ SAB cciurcscccnne cepiginsceneccodianseediiate 15.00 

| STRUCTURAL MATERIAL. 
Beams and channels (f. o. b, Cleveland 2.35¢ 
Angles...... a coeeeeeeee 2.359@ 2.45¢ 

fj teen eee ‘ 2.45 
TY STE LE SEA 3.00€ 

S SRROROOE PD insccccccso ce tecstecsecccccctecs 3.00C 





CREMER & BICKNELL’S 


| 
| Chemical and Metallurgical 


NO. 3 H MACHINE. | HANDBOOK 


EXTRACT FROM PREFACE 
In the preparation of the second edition of our 
Handbook, the gene ral plan of the first edition 
has been followed, viz., to present in concise form 





Arbor through bearings, 19-16 inch. Arbor through | 
collars, 1 % inch. Length of bearings, 8 inch. Dis- | 


. : : , such data and information as are useful to the 
tance bet we en wheels, 20 inches. Cone pulley » 4 2 | chemist and metallurgist Several tables of the 
. , 7 : | first edition, which were of somewhat limited 
: 1 : ( : . inch Carries wheels up to 20 } use, have been omitted, while more than one hun 
cn and » Ine h x 4 - dred pages of new matter have been added 

inches diameter The methods for analysis of iron ore, iron and 


steel d fo ssa 1 have bee ven brief 
COMPLETE CATALOGUE ON APPLICATION. berm es oe ae 


but perhaps as much in detail as is consistent 
with the general scope of the , book Several 
| changes and additions to the pecific Gravity 
| tables have been made by ack atlen of later and 


more accurate values 
In the notes on blast furnace practice have been 
’ outlined the more important theoretical and prac 


tical points, which, it is hoped, will be of some 
service to those interested in the manufacture of 
} iron 
ee : The hygrometric table gives the necessary if- 
formation for determining the amount of mois 
ture in air, a subject whose importance in metal 
| lurgical operations is being more fully rec egnised 
at present than heretofore. This table is new 
and is based on the most accurate data available 
| at the present time 
The tables of weights and measures, United 
States and foreign, have been very much ampli 
fied, and the conversion tables for Unitetl States 
and metric weight and measures of the U.S. Coast 
and Geodetic Survey included, the’ latter being 
based on the lega) stanctard for this country 
Numerous miscellaneous tables have been 
added, which, it is hoped, will be found of value 


Seal Morocco, - - $3.00 


Sent postpaid on receipt of price 


The Iron Trade Review Co., 


CHICAGO. CLEVELAND PITTSBURG 








FCTROTYPE 
CENTRAL (HE Pao i 


1 a ap St. CLEVELAND ¢ 0. 
| : “ yi000 ENGRAVING C 


ELECTROTYPING 
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a 





EXCELSIOR IRON WORKS CO., CLEVELAND, O. . 
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THE EDWARD P. ALLIS COMPANY 


MILWAUEKEE. WIS. 


MANUFACTURERS OF 


Blowing Engines, Helsting Engines. 
Pumping Engines Air Compressors. 
Special Engines tor Electric Lighting 
Street Raliways and RoWing Mills, Ore 
Crushers, Crashing Rolls, Stamp Mills 
Concentraters, General Mining Milling 
= and Smelting Machinery. 


~ Reynolds Corliss Engines. 


NEW YORK. CHICAGO, MINNEAPOLIS. DENVER, BUTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURE 


Southwark Foundry & Machine Co. | 


PHILADELPHIA, PA. 


Porter-Allen Automatic Engines, 
Blowing Engines, Centrifugal Pumps, 
Weiss Counter-Current Condensers. 














William Tod & Co, 


YOUNGSTOWN, OHIO, 
The PORTER-HAMILTON ENCINE. 


Reversing Engines, Blow- 
ing Engines, Converters, Hy- 
draulic and special heavy 
machinery for the iron and steel 
' trades. 





afl ar << Ser =| Nz 
—t aT 





PARK BUILDING, PITTSBURG Seward §, Babbitt 





THE GEO. B. SENNETT CO, 


YOUNCSTOWN, OHIO, 


MANUFACTURERS OF THE 


Sennett Slide Valve Engine, 


A well made and ¢urable center crank engine 

of from 20 to 40h. p. The design is thoroughly 

modern and all parts are made in duplicate, 
Engines kept in stock ready to run 
Catalogues or prices willingly furnished. 
Among our other specialties are the 


Sennett Compressed Couplings. 


(See advertisement next week.) 


Foundry contracts solicited for 
Castings from to Ibs. to 5 tons each. 


IRONCLAD PAINTCO., 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulld’g, 
CLEVELAND, OHIO. 








ORDER DIRECT FROM THE 


ron Clad Paint Co. 


And the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT Is the 


most durable, most 
fire-proof and Cheapest 
Paint made. 
FURNISHED both Dry and 
Ground in Oil 
TSED BY NEARLY ALL THF 
RAILROADS. 











BUYERS’ DIREC 
AGRICULTURAL SHAPES— 
Republic Iron & Steel Co., Chicago, Il, 


AIR COMPRESSORS— 
Edw. P. Allis Co., Milwaukee, Wis, 
Fraser & Chalmers, Chicago, I11. 
ee to ro Chicago, li. 

ayton Air Compressor Works, New y 

Ingersol nt Drill Co., New “, 
Hall Steam Pump Co., Pittsburg, Pa. 
Manning, Maxwell & Moore,New Yor 
W. J. Schaefer & Co., New York City. 


Arg Holists— 
Northern Engineering Works, Detroit, Mich 
Whiting Foundry Equipment Co., Harvey. [j} 
Manning, Maxwell & Moore, New York City. 


Ar Lirt PumPps— 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co.. New York, 


ANALYTICAL CHEMISTS— 
F. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, O 
The Robert W. Hunt & Co., Chicago, Il. 
John T. Jones & Co., Chicago, Ill. 
Cremer & Bicknell, Cleveland. O. 


ANGLES— 
Republic Iron & Steel Co., Chicago, Ill. 
American Steel Hoop Co., Pittsburg, Pa. 


ANNEALING BOxES— 
Meehan Boiler & Construction Co., Lowellville, 
Ohio. 


ANTI-FRICTION METAL— 
Theo. Hiertz & Son, St. Louis. Mo. 
Magnolia Metal Co., New York City 
C. H. Besly & Co., Chicago, I11. 
Wm. Cramp & Sons, Phiiadelphia, Pa. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, 0, 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Il. 


BABBITT METAL— 
Theo, Hiertz & Son, St Louis, Mo 
Cc. H. Besly & Co., Chicago, Il. 
Swarts Metal Refining Co., Chicago, Il. 
Perfect Lubricating M. tal Co., Cincinnati, 0. 
Magnolia Metal Co., New York City. 
Merchant & Co., Inc., Philadelphia, Pa. 
James B. Clow & Sons, Chicago, Il. 
Lorain Foundry Co., Lorain, O. 
J.J. Ryan & Co., Chicago, Ill. 


BALLS— 
Cleveland Ball & Screw Co., Cleveland, O. 


BAR IRON AND STEEL— 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
Aitna-dtandard Iron & steel Co., Bridgeport, O. 
Bourne-Fuller Co., Cleveland, O. 
Republic Iron & Steel Co., Chicago, Ills. 
American Steel Hoop Co., Pittsburg, Pa 


BEARING METAL— 
Magnolia Metal Co., New York City 
Theo. Hiertz & Son, St. Louis, Mo. 
C. H. Besly & Co., Chicago, Ll. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Ill. 


BELTING— 
Cc. H. Besly & Co., Chicago, I11. 
The Chicago Rawhide Mfg.iCo., Chicago, II. 
The Gandy Belting Co., Baltimore Md. 
Main Belting Co., Philadelphia, Pa. 
BELT LACING— 
The Bristol Co., Waterbury, Conn. 
BLACKSMITH AND CARRIAGE SUPPLIES— 
Cc. H. Besly & Co., Chicago, Ill. 
BLAST FURNACE MACHINERY— 
Excelsior Iron Works Co., Cleveland, O. 
BLAST FURNACE WORK— 
Enterprise Boiler Co., Youngstown 
Mechan Boiler & Construction Co., 
Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


ORY. 








k City. 


, Oo. 
Lowell ville, 


Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
BLOWING ENGINES— 

Southwark Foundry & Machine Co., Philadel- 


ohia, Pa. 
Edward P. Allis Co., Milwaukee, Wis. 


BOILERS AND BOILER ATTACHMENTS— 
Hyde Bros. & Co., Pittsburg, Pa. 
The Wm. B. Pollock Co., Youngstown, O. 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee, Wis. 
Hooven, Owens & Rentschiler Co., Hamilton, O. 
Harrison Safety Boiler Works, Philadelphia. 
Meehan Boiler & ConstructionCo.,_Lowellville,O 
Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 

Excelsior Iron Works Co., Cleveland, O. 

~ Bonar & Co., Pittsbur h, Pa. 
. P. Davis Machine Co., Rochester, N. Y. 


BOILER CLEANERS— 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 


BOILER COVERING— 
Cc. H. Besly & Co,, Chicago, Ill. 


BOILER COMPOUNDS— 
The Ironsides Company, Columbus, O. 
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BUYERS’ DIRECTORY. 
BOILER FRONTS AND FITTINGS— Coal MINING MACHINERY— ENGINEERS AND CONTRACTORS— 
Playford Stoker Co., Clevelana, O. leffrey Mfg. Co., Columbus, O. Wellman-Seaver Engineering Co., Cleveland, O. 
Borer TUBES— Webster Camp & Lane Machine Co.,; Akron, O| Walter Kennedy, Pittsburg. Pa. 
> Fix Sons, Cleveland, O. COMPAROMETERS— Merhaw Boller & aamaewad ba co Lowellville,O 
National Tube Co., Pittsburg, Pa. Vulcan Mfg. Co., Pittsburg, Pa. K. E. Erickson, Pittsburg, Pa. by , 
BOILER TUBE CLEANERS— COMPRESSED AIR SHOP TOOLS— Arr T, Jones & Co., Chicago, Ill. 
Union Boiler Tube Cleaner Co., Pittsburg, Ps Clayton Air ‘Com ressor Works, New York City.| | alg ay os se, Co~ Fieienans, Pa. 
an = , Til. “soe » O. 
BoLTs AND Nuts— The In 1l-Sergeant nil Co., New York. Alex ughlin & Co., Pittsburg, Pa. 
L. K. Hirsch, Chicago, Il. Q & C Co., Chicago, Ill. We Fu Go Co., Cincinnati, O. 
Upson Nut Co., Cleveland, O. American Pneumatic Tool Co. New YorkCity.| J#mes Bonar & Co., Pittsburg, Pa. 
p TURNING MILLS— Marning. Maxwell & Moore. New Vork City. ENGINE PACKING— 
Den aod. Lakeport, N. H - W. J. Schaefer & Co,, New York City. caine a New York City. 
U. Baird Machinery Co., Pittsburg, Pa. COMPRESSION CoUPLINGS— C. H. Beslv & Co., Chicago, Ill 
Baush & Harris Machine Tool Co., Springfield, | “The Aultman Co., Canton, O. James B. Clow & Sons, Chicago, I! 
, 
Metekford Drill and Tool Co., Cincin~ati, O. Geo. B. Sennett Co.. Youngstows, Muio. ENGINEERS’ SUPPLIES— 
Universs! Construction Co., Chicago, Ill. CONTRACTORS FOR CLEANING BOILERS—/| C. H. Besly & Co., Chicago, Ill. 
Brass CASTINGS— Union Boiler Tube Cleazer Co., Pittsburg, Pa. i Co Dene Chine eo - 
J. J. Ryan & Co., Chicago, Il. ConvEYORS— Encor: Lataus— ae 
Lorain Foundry Co., Lorain, O. leffrey Mfg. Co., Columbus.0. U. Baird M 
Heyl & Patterson, Pittsburg, Pa. achinery Co.. Pittsburg, Pa. 
BRIDGES— ink- Fi American Tool Works Co., Cincinnati, O. 
‘ Link-Belt Machinery Co., Chicago, Ill. . 
Wm. B, Scaife & Sons, Pittsburg, Pa. The Aultman Co., Canton, O. ENGINES (O11L)— 
shiffier Bridge Co., Pitisbarg. The Brown Hoisting and Conveying Machine| The Auliman Co., Canton, O. 
BUILDINGS (STEEL FRAME)— Co., Cleveland, O. 3 , 
wm. B. Scaife & Sons, Pittsburg, Pa. Webster Camp & Lane Machine Co., Akron, O. ENGINES STEAM)— 
Shiffler Bridge Co., Pittsburg. CorE OvENS— ) ak, — gh a N.Y 
Riter-Conley Mfg. Co., Pittsburg, Pa. Millett Core Oven Co., Brightwood, Maes. The Rdwerd &. Allis Co., Milwaukee. Wits 
BUCKETS AND DERRICKS— CORRUGATED IRON— —— Hooves, Owens & Rentschier o, Ham. 
Excelsior Iron Works Co., Cleveland, O. Berger Mfg. Co., Canton, O. a oo * 
CaRS— Aitva-Standard Iron & Steel Co.. Bridgeport, o. G ° 5. — o., Canton, O. 
L .K. Hirsch, Chicago, Ill. Cincinnati Corrugating Co., Piqua, O eo. B.. Sennett Co., Youngstown, Ohio, 
The Pressed Steei Car Co., Pittsburg, Pa. Wm. B. Scaife & Sons, Pittsburg, Pa. nee AND ELECTROTYPERS— 
ntra) Kiectrotype & Engraving Co , Cleveland 
Car UNLOADERS— Cotton TIES— National { Awe - 
Excelsior Iron Works Co., Cleveland, O. Pac nm Steel Hoop Co., Pittsburg, Pa. } et ne wy omny A we V., 
CaR WHEEL FouNDRY PLANTS— RANES— aheisl FRED WATER HEATERS AND P 
Whiting Foundry Kquipment Co, Harvey, 11,| Northern Pastegeting Snes, Mich. Harriso: Sa:ety Boiler Works, aichcomanens. 
CARRYING TONGS— Marion Steam Shovel Co., Marion, O. ~~ ,~y = [= Palme tary Pa. 
Vulcan Mfg. Co., Pittsburg, Pa. Reading Crane & Hoist Works, Reading, Pa. Avstia Se aie “C _— uv. 
CasE HARDENING MATERIALS— The Bucyrus Co., South Milwaukee, Wis. | | |, on or Co., Detrote, Mich 
. ~ ee - ag Yhiting Foundry Equipment Co., Harvey, Il. ELLOK PLATES— 
; American Carburizing Co., New York City. Brown Hoisting and Conveying Machine Co, Avery Stamping Co., Cleveland, 0 
CasTINGS— Cleveland, Ohio. F M . 
Seaman-Sleeth Co., Pittsburg, Pa. Excelsior Iron Works Co., Cleveland, O. ILES, MAKERS OF— 
Hooven. Owens & Rentschler Co., Hamilton, 0.| Manning, Maxwell & Moore. New York City, C. H Besly & Co., Chicago, Ii! 
Macbeth & Co., Cleveland, O. . Cleveland Crane & Car Co., Cleveland, O. FILTERS 
W. A. jones Foundry Co.. Chicago, Ill CRANK HANDLES— aie Wm. B. Scaife & Sons, Pittsburg, Pa 
nay be ey pe Se Newark, N. J. Norwood Bicycle Co., Cincinnati, O. ; FIRE BRICK AND CLavy— a 
Riveiside Foundry Co., Cleveland, O CuPOLAS— j. V. Rose, Sharon, ra 
Wheeling Mold & Foundry Co., Wheeling, W.Va. Riter-Conlev Mfg. Co., Pittshurg. Pa Union Mining Co., Mt.Savage, Md. 
Lorain Foundry Co., Lorain, O. Northern Engineering Works, Detroit, Mich. Clearfield rire Brick Co., Clearfield Pa. 
Bethlehem Steel Co.. South Bethlehem, Pa. Whiting Foundry Equipment Co , Harvey, Ill gg Brick Co., Cleveland. O, 
CasTINGSs (ALUMINUM) Dims — Ghecage Pine Giny Protect Gu.: Chinene. ttt 
}. J. Ryan & Co., Chicago, Ill. Danielson Machine & Tool Co., Cleveland, O., Sonate Star Fire brick Works, Portemeuth, 0. 
CasTINGs (BRass)— | DREDGES— entucky Fire Brick Works, Portsmouth O. 
). J. Ryan & Co., Chicago, Il. | Marion Steam Shovel Co., Marion, O. pees Sie ye Co., South Webster, O. 
Lorain Foundry Co Lorain. O. | The Bucyrus Co.,, South Milwaukee, Wis. - ck Co., Oak Hill, Oo. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
CASTINGS (BRONZE)— DRILL GRINDERS— Ho mes, Strachan & Co., Detroit. Mich. . 
}.J. Byes & Co., Chicago, Mi. J. Wendell Cole Columbus, O. — Pym = Chicago, 11! 
rain Foundry Co., Lorain, O. DRILL PRESSES . F. Smi 0., New Brighton. Pa. 
‘[s— Chas Taylor's S ~o C i 
CasTINGS (MALLEABLE)— American 7001 Works Co., Cincinnati, 0, . bluse Gene Co. Cocnenti, 0. 
Acme Malleable Iron Works, Buffalo, N. Y. W. P. Davis Machine Co., Rochester, N. Y. FIRE PROOF COVERING— 
— Malleable Co., Detroit. Mich. | C. H. Besly & Co., Chicago, 111. C H Besly & Co., Chicago, Ill. 
orster, Waterbury & Co., Chicago, I1l. U. baira Machinery Co., rittisburg. Pa. ; 
Bickford Drill & Tool Co., Cincinnati, O. FLEXIBLE SHAFTS— 
CEMENT— | Baush & Harris Machine Tool Co., Springfield Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
inintyant.cmash | Mee a '| Flug CLEANERS— 
sarden City Sand Co.. Chicago, Ill. Manning, Maxwell & Moore, New York City Uvion Boil . 
Reed F. Blair & Co., Pittsburg, Pa. Danielson Machine & Tool Co., Cleveland, O. F uloe Butler Tube Cleaner Co., Pittsburg, Pa. 
Carn Hoists— | DROP ForGINGS— one ane Sean. seme 
Reading Crane & Hoist Works, Reading, Pa. | wyman & Gordon, Worcester, Mass. conmien inery Co., Pittsburg, Pa. 
| 


CHAIN BELTING— Chicago Drop Forge & Foundry Co., Ken ing Chicago Drop Forge & Foundry Co., Kensing 





Hey! & Patterson, Pittsburg, Pa. | ton, Jil. : , ton, Ill 
effrey Mfg. Co.. Columbus. O. Jas. H Baker Mfg. Co., Pittsburg, Pa Cleveland City Forge 
, & Iron Co., 

ink-Belt achinery Co., Chicago, Ill. Drop HAMMERS— Bethlehem Steel Coe south Pethe — = 
The Aultman Co., Canton, O. Baush & Harris Machine Tool Co., Springfield Breeburn Stee) Co., Braeburn, Pa “— 
Buhl Malleable Co., Detroit, Mich. Mass. —o ‘| Wyman & Gordon, Worchester, Mass. 

CHANNELERS— DROP PRESSES— Denteloen Mochine & Test Co. Clevsiand, O 
The Ingersoll-Sergeant Drill Co., New York. Avery Stamping Co., Cleveland, O. Se a ee eee 

CHEMISTS— Bertsch & Co., Cambridge City, Ind. Jas H. Baker Mfg. Co., Pittsburg, Pa 
F. A. Emmerton, Cleveland, O. C. H. Besly & Co., Chicago, Ill. FOUNDRIES— 

0. Textor, Cleveland, O. E. Konigsiow & Bro., Cleveland, O. Wm. Tod & Co., Youngstown, O. 

The R. W. Hunt & Co., Chicago, Ill, Danielson Machine & Tool Co , Cleveland, O. aman Sleeth Co., Pittsburg, Fa. 

John T. Jones & Co., Chicago, Iil. DyvNAMOS— Hovuven, Owens & Rentschie:r Co., Hamilton, vu 
Cremer & Bicknell, Cleveland, O. Jeffrey Mfg. Co., Columbus, O. W. A. Jones Foundry Co.,. Chicago. 

We Fu Go Co. Cincinnati, O. efrey Mix. Co., Columbus. 0. 
" | EAVE TROUGHS AND GONDUCTORS— rass Founders’ Supply Co., Newark, N. J 

CHILLED AND SAND ROLLS— B Mig. Co.. C The Aul } , 
Wm. Tod & Co , Youngstown, O. erger g. Co., Canton, O. Ly e —— — we Oo . 

Seaman, Sleeth Co., Pittsburg, Pa. ELEVATORS— I. & K. Greenwald Co ‘Gernot ° 
ag Foundry Co., Geve and, oO. Whiting Foundry Equipment Co., Harvey, Ill, Wheeling Mold & Foundry Co., Wheeling W.Va 

Pittaber ; oe ron an Stee Foundry Co., ELEVATING AND CONVEVING MACHINERY- Kxcelsior Iron Works Co., Cleveland, 0. 

F. R. Phillips Sons’ Co., Philadelphia, Pa. Heyl & Patterson, Pittsburg, Pa. Macbeth & Co., Cleveland, oO. 
Lorain Foundry Co., Lorain, O. Jef me hy? Co., Columbus, O. FOUNDRY EQUIPMENT. 
curves ieubeereccrram | Bier gauss 
ge g. Co., New Yor ty. abor Mfg. Co., Klizabeth, N J. 

— Chuck Co., New Britain, Conn. The Aultman Co., Canton, O. 4 Millett Core Oven Co., Brightwood, Mass 
OAL CUTTERS— The Brown Hoisting and Conveying Machin« Brass Founders Supply Co., Newark, N. J. 
The Ingersoll-Sergeant Drill Co., New York. Co., Cleveland, O. Vulcan Mig. Co., P.ttsburg, Pa. 

Jeffrey Mfg. Co., Columbus, O. Webster Camp & Lane Machine Co., Akron, O Northern Engineering Works, Detroit, Mich. 

Coal ScREENS— Buhl Malleable Co., Metroit, Mich. Cleveland Crane & Car Co., Cleveland, O. 
Hendrick Mfg. @>., C.rbondale, Pa. Excelsior Iron Works Co., Cleveland, O. Whiting Foundry Equipment Co, Harvey, II! 
Rob’t. Aitchinson Per. Meta! Co., Chicago, Ill. | EMERY AND CORUNDUM WHEELS— FOUNDRY FACINGS— 

Jeffrey Mfg. Co., Columbus, O. Star Corundum Wheel Co., Detroit, Mich. Cleveland Facing Mill Co., Cleveland, O 
The Aultman Co., Canton, O. Cc. H. Besley & Co, Chicago, Ill. FOUNDRY SUPPLIES— 

CoaL AND COKE— J. Wendell Cole, Columbus and Chicago. Northern Engineering Works, Detroit, Mich 
M. A. Hanna & Co., Cleveland, 0 | Northampton Emery Wheel Co., Chicago, Ill. Chas Taylor's Sons Co., Cincinnati, 0. 
Rogers, Brown & Co., Cincinnati, O we. Davis Machine Co., Rochester, N. Y. Miller & Hays Akron, O. 

Reed F. Blair & Co., Pittsburg, Pa. EmERY WHEEL MACHINERY— Clearfield Fire Brick Co., Clearfield, Pa. 
Forster, Waterbury & Co., Chicago, Ill. J Wendell Cole, M.E., Columbus,0., or Chicago Cleveland Crace & Car Co , Cleveland, O. 
H. C. Frick Coke Co., Pittsburg, Pa. | Ster Corundam Wheel Co,, Detroit, Mich. rhe Ohio bend Co., Conneant, O. 
McKeefrey & Co., Leetonia, O. C. H. Besly & Co., Chicago, Ill. Union Mining Co., Mt. Savage, Md, 
Washington Coal and Coke Co., Pittsburg, Pa. | Northampton Kmery Wheel Co., Chicago, Ill. Dover Fire-Brick Co., Cleveland, O. 





Pickands, Mather & Co., Cleveland, O. W. P. Davis Machine Co., Rochester, N. Y. A, F. Smith & Co., New Brighton, Pa. 
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Tabor Mfg. Co., Elizabeth, N. J. 
F. B. Stevens, it, Mich. 


Whiting Foundry Equipment Co,, Harvey, I11, 


Millett Core Oven Co., Brightwood, Mass. 
Cleveland Facing Mill Co., Cleveland. O. 
Garden City Sand Co., Chicago, Ill: ‘ 
Chicago Fire Clay Product Co., Chicago, Il. 
Brass Founders’ uppl Co., Newark, N. J. 
Vulcan Mfg. Co., Pi tobere Pa 


Scioto Star Fire Brick Works, Portsmouth, o. 


Kentucky Fire Brick Works, Portsmouth, O. 
Webster Fire Brick Co., South Webster, O. 
Aitna Fire Brick Co., Oak Hill, O. 

J. V. Rose, Sharon, Pa. 

Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Chicago, Ill. 
Newport Sand Bank Co.,; Newport, Ky. 


FRICTION METAL— 
James B, Clow & Sons, Chicago, I11. 
Theo. Hiertz & Son, St, Louis, Mo. 
C. H. besly & wo., Chicago, ili. 
Swarts Metal Refining Co., Chicago, Il. 
Magnolia Metal Co., New York City. 


Pertect Lubricating Metal Co., Cincinnati, O. 


Merchant & Co., Inc.,. Philadelphia, Pa. 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 

J.J. Ryan & Co., Chicago. I11. 
FURNACES— 

Playford Stoker Co., Cleveland, O. 
FURNACE LININGS— 

Union Mining Co., Mt. Savage, Md. 


FURNACE, MELTING— 


Whiting Foundry Equipment Co., Harvey, Ill. 


FUEL Or, BURNERS— 
W. 8. Rockwell & Co., New York City. 


GALVANIZED IRON 
Apollo Iron.& Steel Co., Pittsburg, Pa. 


GALVANIZERS—. 





Ajina-Standard Iron & Steel Co., Bridgeport, O 


Apollo Iron & Steel Co., Pittsburg, Pa. 


GALVANIZING Pots— 
The Wm. B. Pollock Co., Youngstown, O. 


Gas ENGINES— 
Northern Kngineering Works, Detroit, Mich. 


GAUGE CocKs— 
James Bonar & Co., Pittsburg, Pa. 


GEARING— 
I. & KE. Greenwald Co., Cincinnati, O.' 
The R. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co., Cleveland, O. 
Fraser & Chalmers, Chicago, Il. 


Southwark Foundry &. Machine Co., Philadel- 


phia, Pa. 

James Bonar & Co., Pittsburg, Pa. 
GEAR CUTTING— 

The R. D. Nuttall Co., Allegheny, Pa. 

The Van Dorn & Dutton Co., Cleveland, O. 
GEAR LUBRICANTS— 

The Ironsides Company, Columbus, O. 
GIRDER WORK— 

Wm. B. Scaife & Sons, Pittsburg, Pa: 
GRINDSTONES— 

C. H, Besly & Co., Chicago, I1l- 
GRAPHITE PAINT— 

Jos Dixon Crucible Co., Jersey City, N. J. 
GRATE BARS— 

Geo. B. Sennett Co., Youngstown , Ohio. 
Gray IRON CASTINGS— 

W.A,. Jones Foundry Co., Chicago, Il. 

Brass Founders’ suppiy Co., Newark, N. J. 


Hack Saws— 

Q & C Co., Chicago, Il. 
HANDLES— 

Norwood Bicycle Co., Cincinnati, O 
HANGERS— 


BK. A. Delano, Chicago, Ill. 

Dodge Mtg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 
lL. & BE. Greenwald Co., Cincinnati, O. 


HARNESS SNAPS— 
Covert Mfg. Co., West Troy, N. Y. 


Hoists— 
Reading Crane & Hoist Works, Reading, Pa, 
The Aultman Co., Canton, O. 
Lidgerwood Mfg. Co., New York City. 


HEATERS AND PURIFIERS— 
Harrison Safety Boiler Works, Philadelphia. 
james Bonar & Co., Pittsburg, Pa. 
We Fu Go Co., Cincinnati, O. 
Austin Separator Co., Detroit, Mich. 


HEAVY HARDWARE— 
Cc. H. Besly & Co., Chicago, Il. 
Parkhurst & Wilkinson Co., Chicago, III. 


HOISTING ENGINES— 
rhe Maward P. Allis Co,, Milwaukee, Wis. 
Lidgerwood Mfg. Co., New York Citr. 
The Aultman Co., Canton, O. 
Webster, Camp & Lane Machine Co., Akron, O. 
Excelsior Iron Works Co., Cleveland, O 


HOISTING MACHINERY— 
Link-Belt Machinery Co., Chicago, Il. 
Reading Crane & Hoist Works, Reading, Pa. 
jearey Mtg. Co., Columbus, O. 
Excelsior lrou Works Co., Cleveland, O.. 
Liagerwood Mig. Co.. New York City. 
Heyl & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Webster, Camp &’ Lane Machine Co., Akron, O. 


HorRsE SHOES— 
Phoenix Horse Shoe Co., Joliet, 11, 


HOTELS— 
United States Hotel Co., Cleveland, O. 
IMPULSE CLEANERS— 


INDUSTRIAL CARS— 
The Pressed Steel Car Co., Pittsburg, Pa. 


INGOT MoLDs— 
Lorain Foundry Co., Lorain, 0, 


INJECTORS— 
C. H. Besly & Co., Chicago, I11. 
Manning, Maxwell & Moore, New York City. 
James Bonar & Co., Pittsburg, Pa. 


INSURANCE COMPANIES— 


IRON BUILDINGS— 
Universal Construction Co., Chicago, I! 
Schiffler Bridge Co., Pittsburg, Pa 
Riter-Conlev Co., Pittsburg. Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


IRON, NAILS AND STEEL— 
C. H. Besly & Co., Chicago, Ill. 
ER. H. Stroud & Co.. Chicago, [11. 
Parkhurst & Wilkinson Co., Chicago, IIl. 
L. K. Hirsch, Chicago, Il, 


IRON AND STEEL ROOFING— 
Berger Mfg. Co., Canton, O. 


Cincinnati Corrugating Co., Piqua, O. 
Wm. B, Scaife & Sons, Pittsburg, Pa. 


IRON ORE— 


York City, N. Y. 

ry Norton & Co., Cleveland, O. 
. A. Hanna & Co.. Cleveland. O. 

Drake Bartow & Co.,Cleveland, O. 

Pickands. Mather & Co., Cleveland, O. 


IRON WORKING ToOoLs— 

Avery Stamping Co., Cleveland, O. 
American Tool Works Co., Cincinnati, O. 
H. Bickford, _N. 

C. H. Besly & Co., Chicago. Il. 

U. Baird Machinery Co., Pittsburg. Pa. 
Armstrong Bros. Tool Co., Chicago, I1l. 
The Armstrong Mfg. Co.. Bridgeport, Conn. 
Bickford Drill & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 


Maas 

W. P, Davis Machine Co., Rochester, N. V. 
Manning, Maxwell & Moore, New York City. 
Bertsch & Co., Cambridge City, Ind. 

Skinner Chuck Co., New Britain, Conn. 


LADLES— 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co,, Harvey, Ill. 


LATHES— 

W. P. Davis Machine Co., Rochester, N. Y. 

U. Baird Machinery Co., Pittsburg. Pa. 
Bickford Drill & Too! Co., Cincinnati. 0. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 
American Tool Works Co., Cincinnati, O. 


LINK BELTING— 

The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, I1l. 
Heyl & Patterson, Pittsburg, Pa. 

The Aultman Co., Canton, O. 


LOCOMOTIVES— 
L.. K. Hirsch, Chicago, Il. 
Hyde Bros. & Co., Pittsburg, Pa 


MACHINISTS’ TOOLS AND SUPPLIES— 
American Tool Works Co., Cincinnati, O 
W. P. Davis Machine Co.; Rochester, N. Y. 
H. Bickford, Lakeport, N. H. 

Cc. H. Besly & Co., Chicago, Il. 

U. Baird a! Co., Pittsburg, Pa. 
Bertsch & Co., Cambridge City, Ind. 
Armstrong Bros. Tool Co., Chicago, Il. 
Bickford Drill & Tool Co., Cincinnati, O. 
Parkhurst & Wilkinson Co., Chicago, III. 








Skinner Chuck Co., New Britain, Conn. 

Baush & Harris Machine Tool Co., Springfield 
Mass. 

Danielson Machine & Tool Co., Cleveland, 0. 
Manning, Maxwell & Moore, New York City. 


| MACHINE SCREWS— 


C. H. Besly & Co., Chicago, Il. 


| MACHINE SHOPS— 


The R. D. Nuttall Co., Alleghénv, Pa. 
Danielson Machine & Tool Co., Cleveland, O. 


MACHINERY AND TOOL STEEL— 

C. H. Besley & Co., Chicago, Ill. 

Breeburn Steel Co., Breeburn, Pa. 

Crescent Steel Co., Pittsburg, Pa. 

La Belle Steel Co., Pittsburg, Pa 

Byron H. White, Chicago, I1l. 

Morris & Bailev Steel Co., Pittsburg. Pa. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 


MAGNESIA COVERING— 


Cc. H. Besly & Co., Chicago, Ill. 
James B. Clow & Sons, Chicago, I! 


MALLEABLE FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, I! 
MALLEABLE CASTINGS— 

Acme Malleable Iron Works, Buffalo, N. Y. 
Buhl Malleable Co., Detroit, Mich. 

Forster, Waterbury & Co., Chicago, III. 
MANUFACTURING CHEMISTS— 

We Fu Go Co., Cincinnati, O. 
MANUFACTURED IRON AND STEEL— 
Bourne-Fuller & Co., Cleveland, O. 
A®tna-Standard Iron & Steel Co., Bridgeport, O. 
The Morris & Bailey pteel Co., Pittsburg, Pa. 
Parkhurst & Wilkinson Co., Chicago, 1/1. 
Ohio Steel Co., Youngstown, O 








Republic Iron & Steel Co., Chicago. Ill. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 


Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 


Hartford Steam Boiler I. & I. Co., Hartford, Ct 


Atna-Standard Tron & SteelCo.. Bridgeport, O 


Lake Superior Consolidated Iron Mines New 


Baush & Harris Machine Tool Co., Springfield, 


| 








i 

METAL BEARINGS— 

Theo. Hiertz & Son, St. Louis, Mo. 

C. H, Bbesly & Co., Chicago, Iii. 

Perfect Lubricating Metal Co., Cincinnati, 0 

Merchant & Co., Inc.. Philadelshia, Pa. 

Magnolia Metal Co., New York City. 

Swarts Metal Refining Co., Chicago, Ills 
| F.R. Phillips’ Sons Co., Philadelphia, Pa 
J.J. Ryan & Co., Chicago, Il, 


METAL CEILINGS— 
Berger Manufacturing Co., Canton, 0. 


METAL WORK 
Avery Stamping Co , Cleveland, oO. 


MILLING MACHINES— 
American Tool Works Co., Cincinnati, o, 
W. P. Davis Machine Co., Rochester, N. y, 
U. Baird Machinery Co., Pittsburg, Pa. 
Danielson Machine & Tool Co., Cleveland, 0. 
| Manning, Maxwell & Moore, New York City, 


| MINING MACHINERY— 


C. H. Besly & Co., Chicago, Il. 
| The Edward P. Allis Co., Milwaukee, Wis, 





Jeffrey Mfg. Co., Columbus, O. 

Lidgerwood Mfg. Co., New York City, 

Wm. Cramp & Sons, Philadelphia, Pa 

The Bucyrus Co., South Milwaukee, Wis, 
Marion Steam Shovel Co., Marion, O. 

Webster, Camp & Lane Machine Co., Akron, 0. 
Fraser & Chalmers, Chicago, III. 

Excelsior Iron Works Co., Cleveland, O. 


MINE PuMPs— 
F. M. Prescott Steam Pump Co.,Milwaukee, Wis, 
MOLDING MACHINES— 


| Tabor Mfg. Co., Elizabeth, N. J 
Whiting Foundry Equipment Co 


| MOLDING SAND— 
| 
| 





Harvey, Ill, 


Oh1o Sand Co., Conneaut. 0. 
F. B. Stevens, Detroit, Mich. 
| Garden City Sand Co., Chicago, Il. 
| Newport Sand Bank Co., Newport, Ky, 


MULTIPLE DRILLS— 
Bickford Drill and Tool Co., Cincinnati, O. 
Baush & Harris Machive Tool Co., Springfield, 
Mass. 
NICKEL PLATING OUTFITS— 
Northampton Emery Wheel Co., Chicago, II). 


NUTS AND BOLTS— 
Upson Nut Co., Cleveland, O. 


OILLESS BEARINGS— 
C. H. Besly & Co., Chicago, 11! 


Or, BURNERS— 
W. S. Rockwell & Co., New York City 


O11, Cups— 
Cc. H. Besly & Co.. Chicago, Ill. 
James Bonar & Co., Pittsburg, Pa 


Or, FILTERS— 
James Bonar & Co., Pittsburg, Pa. 


Om PuMPs— 
C. H. Besly & Co,, Chicago, Il. 


Or, SEPARATORS— 
Harrison Safety Boiler Works, Philadelphia, Pa 
Austin Separator Co., Detroit,Mich. 


ORE CARS— 
The Pressed Steel Co, Pittsburg, Pa 


ORE CRUSHERS— 
The Keward P. All/s Co., Milwaukee, Wis. 
effrey Mfg. Co., Columbus. 0, 
he Aultman Co., Canton, O. 
Fraser & Chalmers Chicago, Il. 


ORE SCREENS— 
Rob’t Aitchison Per. Metal Co., Chicago, Il, 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Il 
James Bonar & Co., Pittsburg, Pa. 


PACKING— 


C. H. Besly & Co., Chicago, Ill, 
Tenkine Rro«.. New Vork City. 








James B, Clow & Sons, Chicago, Ill. 


PAINT— 
Iron Clad Paint Co., Cleveland, O. 
Tos. Dixon Crucible Co., Jersey City, N. J. 


PATTERN WORKS— 
Robeille Pattern Cn.. Cleveland oO 
Forsythe Pattern Works, Youngstown, O 


PERFORATED METALS— 
Aitchison Perforated Metal Co.. Chicago, Ill, 
Fraser & Chalmers, Chicago, fl 
Hendrick Mfg. Co., Carbondale, Pa 


Pic IRoN— 
Rogers, Brown & Co., Cincinnati, O 
Reed F. Blair & Co., Pittsburg, Pa. 
Clinton Iron & Steel Co., Pittsburg. 
Forster, Waterbury & Co., Chicago, Il. 
Bourne-Fuller Co. Cleveland, O. 
M. A. Hanna & Co., Clevelana, O, 
EF. H. Stroud & Co., Chicago, Il. 





F. B. Stevens, Detroit, Mich. 

McKeefrey & Co., Leetonia, O. 
SuperiorCharcoal Iron Co., Grand Rapids, Mich 
Spearman Iron Co., Sherpsville, Pa. 

Hickman, Williams & Co., Chicago, Il, 

The Brier Hill Coal & Iron Co., Youngstown, O. 
Pickands, Mather & Co., Cleveland, O. 
Republic Iron & Steel Co.. Chicago, I11. 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co., Chicago, Il, 


P1G IRON CASTING APPARATUS— 

Heyl & Patterson, Pittsburg, Pa 

G. H. Ginther, Special Agent, Pittsburg, Pa 
PipE (CAstT [RON) 

James B. Clow & Sons, Chicago, II! 
PreE (RIVETED STEEL)— 
Wm. B. Scaife & Sons, Pittsburg, Pa, 
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CLEANERS— 
we Boiler Tube Cleaner Co., Pittsburg, Pa. 


CovERING— 
C. H. Besly & Co., Chicago, Il. 
Jenkins Bros., New York City. 
preg CUTTING AND THREADING Ma- 


CHINES— 
The Armstrong Mfg. Co., Bridgeport, Conn. 


PrrzE FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, Ill, 


PLANERS— 
W. P. Davis Machine Co., Rochester, N. Y. 
U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O 
Manning, Maxwell & Moore, New York City. 
American Tool Works Co., Cincinnati, O. 


PLATES— 
Enterprise Boiler Co.. Youngstown. O. 
Republic Iron & Steel Co., Cheago, Ill. 
Universal Construction Co., Chicago, Il! 


PLUMBERS’ AND GAS FITTERS’ SUPPLIES— 
C. H. Besly & Co.. Chicago, Il. 
James B. Clow & Sons, Chicago, Ill. 


PNEUMATIC APPIIANCES— 
Clayton Air Compressor Works, New York. 


PNEUMATIC TOOLS— 
American Pneumatic Tool Co., New York City 
Q & C Co., Chicago. Il. 
W. J. Schaefer & Co., New York City 


PORTABLE FORGE— 
C. H. Besly & Co., Chicago, Il. 
Vulcan Mfg. Co., Pittsburg, Pa. 


PowER Drop HAMMERS— 

Baush & Harris Machine Tool Co., Springfield 
Mass 
POWER PRESSES-- 

Avery Stamping Co., Cleveland, O 

Bertsch & Co., Cambridge City, ind. 

E. Konigslow & Bro. Cleveland, O. 

Danielson Machine & Tool Co., Cleveland, O. 


POWER TRANSMISSON MACHINERY— 
{etvey Mfg. Co., Columbus, O. 
t. A. Delano, Chicago. I1l. 
Dodge Mfg. Co., Mishawaka, Ing. 
The Aultman Co., Canton, O. 
ones & Laughlins, Ltd., Pittsburg, Pa 
. & E. Greenwald Co., Cincinnati, O. 


PRESSES— 
Bertsch & Co., Cambridge City, Ind, 
Cc. H. Besly & Co.. Chicago. Ill. 
EK. Konigsiow & Bro. Cleveland, O, 
Danielson Machine & Tool Co.. Cleveland, O. 
Avery Stamping Co., Cleveland, 0, 


PRESSURE GAUGES— 
The Bristol Co., Waterbury, Conn. 
James Bonar & Co., Pittsburg, Pa. 


PULLEYS— 
W. A. Jones Foundry Co., Chicago, I] 
KE. A. Delano, Chicago, Il. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa 
I. & E. Greenwald Co., Cincinnati, O. 


PuMPS (STEAM)— 
The Kdward P. Allis Co.. Milwaukee, Wis 
Blakeslee Mfg. Co.. Du Quoin, Ill, 
Fred M. Prescott Steam Pump Co., Milwaukee 
Wis. 
Hall Steam Pump Co., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philade}- 
phia, Pa 


PUNCHES— 
EK. Konigsiow & Bro. Cleveland, O. 


PYROMETERS— 
Edward Brown, Philadelphia. Pa. 
Vulcan Mfg. Co., Pittsburg, Pa. 


RADIAL DRILLS— 
Bickford Drill and Tool Co., Cincinnati, O. 
Baush & Harris Machine Tool Co.. Springfield, 
Mass. 


RAILS 
L. K. Hirsch, Chicago, Ill 
Hyde Bros. & Co., Pittsburg, Pa 


RAILWAY SUPPLIES 
Cleveland City Forge & Iron Co., Cleveland, O. 
Garden City Sand Co., Chicago, Il. 
L. K. Hirsch, Chicago, Ill 


RELAYING RAILS 


L. K. Hirsch, Chicago, Ill 
Hyde Bros. & Co., Pittsburg, Pa 
RIVETS— 


Champion Rivet Co., Cleveland, O. 

Jonse & Laughlins, Ltd., Pittsburg, Pa. 
RIVETED STEEL PIPE— 

The Wm. B. Pollock Co. Youngstown, O 
Rock DRILLS— 

Rand Drill Co., Chicago, Il. 

The Ingersoll-Sergeant Drill Co., New York. 
ROLL FORGINGS 

Samuel Trethewey & Co., Pittsburg, Pa. 
ROLLING MILL MACHINERY— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

FP. R. Phillips’ Sons Co.. Philadelphia. Pa 

Whiting Foundry Equipment Co, Harvey, I! 
Roors— 

Shiffer Bridge Co., Pittsburg. 

Riter-Conlev Mfg. Co., Pittsburg, Pa. 

Wm. B. Scaife & Sons, Pittsburg, Pa 
Saws— 

Peter Gerlach & Co., Cleveland, O, 





Scrap IRon— 
L. K. Hirsch, Chicago, Il. 
Hyde Bros. & Co,, Pittsburg, Pa. 
Universal Construction Co., Chicago, Ill. 


SCREENS FOR COAL, ORE, Etc.— 
Robt Aitchieon Perforated Metal Co., Chicago. 
Hendrick Mfg. Co., Carbondale, Pa. 
efirey Mig. Vo., Columbus, O. 
he Aultman Co., Canton, O. . 
Fraser & Chalmers, Chicago, Il. 


ScREWsS— 
C. H. Besly & Co., Chicago, Ill. 
Upson Nut Co., Cleveland, O. 
Chicago Screw Co., Chicago, Il) 


ScREW MACHINES— 
Cleveland Ball & Screw Co., Cleveland, O. 


SECOND HAND MACHINERY— 
L. K. Hirsch. Chicago, Il. 
Hyde Bros & Co., Pittsburg, Pa. 
Geo. D. Moffet & Co., Chicago, Ill, 


SEPARATORS— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit, Mich. 


SHAFTING— 
KE. A. Delano, Chicago, Il. 
Dodge Mfg. Co., Mishawaka, Ind. 
Fitzsimmons & Co., Cleveland, O. 
The Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
ay & Laughlins, Ltd., Pittsburg, Pa 
. & E. Greenwald Co., Cincinnati, O. 
Bethlehem Steel Co,, South Bethlehem, Pa. 
American Steel & Wire Co., Chicago, Ill, 


SHAPERS— 
W. P. Davis Machine Co.) Rochester, N. ¥. 
Baush & Harris Machine Tool Co., Springfield, 
Mass 
American Tool Works Co., Cincinnati, O. 


SHEARING AND PUNCHING MACHINERY— 
Bertsch & Co., Cambridge City, Ind. 
Danielson Machine & [fool Co., Cleveland, O. 


SHEAR KNIVES 
Samuel Trethewey & Co., Pittsburg, Pa 


SHEET [RON— 
#ina-Standard Iron & Steel Co., Bridgeport, O. 
EK. H. Stroud & Co., Chicago. Ill. 
Republic Iron & Steel Co., Chicago, Il. 
Struthers Iron & Steel Co., Struthers, O. 


SHIP YARDS- 

Wm. Cramp & Sons, Philadelphia, Pa. 
SOLID STEEL SHEAR KNIVES 

Samuel Trethewey & Co., Pittsburg, Pa. 
SPIKES 

L,. K. Hirsch, Chicago, I! 
SPECIAL MACHINERY— 

American Tool Works Co , Cincinnati, O. 

James Bonar & Co., Pittsburg, Pa. 

Avery Stamping Co.,, Cleveland, O. 

& © Co,, Chicago, I11. 
he Aultman Co., Canton, O. 

Jeffrey Mfg. Co., Columbus, O. 

EK. Konigsiow & Bro. Cleveland, O. 

Wheeling Mold & Foundry Co., Wheeling, W. Va. 

Danielson Machine & Tool Co., Cleveland, O. 
STACKS- 

Wm. B. Scaife & Sons, Pittsburg, Pa 
STAND PIPES— 

The Wm. B. Pollock Co., Youngstown, O. 


STEAM BOILER INSPECTORS— 
Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 


STEAM PIPE AND BOILER COVERING— 
C. H. Besly & Co,, Chicago II. 


STEAM PACKING— 
James B, Clow & Sons, Chicago, Il] 
&. H. Besly & Co., Chicago, ii. 


STEAM PUMPS 
Hall Steam Pump Co., Pittsburg, Pa. 
Blakeslee Mfg. Co., Du Quoin, Il. 
Fred. M. Prescott Steam Pump Co., Milwaukee, 
Wis. 
Edw. P. Allis Co., Milwaukee, Wis. 
Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 
James Bonar & Co., Pittsburg, Pa. 
STEAM SEPARATORS— 
James Bonar & Co., Pittsburg, Pa. 
Austin Separator Co., Detroit, Mich 
Harrison Safety Boiler Works, Philadelphia, Pa 
STEAM SHOVELS AND DREDGES— 
Marion Steam Shovel Co.. Marion, O 
The Bucyrus Co., South Milwaukee, Wis. 
STEAM SPECIALTIES— 
C. H. Besly & Co.. Chicago, Il. 
James Bonar & Co., Pittsburg, Pa. 
STEEL— 
Otis Steel Co., Cleveland, O. 
EK. H. Stroud & Co., Chicago, Il. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Byron H. White, Chicago, Il. 
Monongahela Iron & Steel Co., Pittsburg, Pa 
American Steel Hoop Co , Pittsburg, Pa. 
American Steel & Wire Co., Chicago, Ill, 
Struthers Iron & Steel Co., Struthers, O. 
STEEL BALLS— 
Cleveland Ball & Screw Co., Cleveland, O 
Norwood Bicycle Co., Cincinnati, O 
STEEL BANDS 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co Chicago, Ill. 
STEEL BLOOMS AND BILLETS— 
American Steel & Wire Co., Chicago, III. 





National Steel Co., Chicago, Ill. 
Bethlehem Steel Co., pouin Bethlehem, Pa. 
The Lorain Steel Co., Lorain, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa. 
American Steel Hoop Co., Pittsburg, Pa. 
STEEL CaRs— 
The Pressed Steel Car Co,, Pittsburg, Pa. 


STEEL CASTINGS— 
Otis Stee) Co., Cleveland, O. 
& C Co., Chicago, Ill. 
thiechem Steel Co., South Bethichem, Pa. 
STEEL CEILINGS— 
Berger Manufacturing Co., Canton, O. 


STEEL FRAME MILI, BUILDINGS — 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


STEEL FOUNDRY PLANTS— 
Whiting Foundry Equipment Co,, Harvey, Ill 


STE£EL Hoors— 
American Steel Hoop Co., Pittsburg, Pa. 


STEEL PLANTS— 
The Wm. B. Pollock Co., Youngstown, O. 
The Riter-Conley Co., Pittsbur, , Pa. 


STOKERS— 
Playford Stoker Co., Cleveland, O. 


TANKS— 
Enterprise BoilerCo., Youngstown, O. 
Meehan Boiler&Construction Co., Lowellville O 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
TANK CARS— 
The Wm. B. Pollock Co., Youngstown, O. 


TIN AND TERNE PLATES— 

K. H. Stroud & Co., Chicago, Ill, 

American Tin Plate Company, Chicago, Ill. 
TIN PLATE MACHINERY— 

Totten & Hogg Iron and Steel Foundry ». 
Pittsburg, Pa. 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 


Too. STEEL— 

Cc. H. Besly & Co., Chicago, Il. 

Breeburn Steel Co.. Braeburn, Pa. 

Crescent Steel Co., Pittsburg, Pa. 

La Belle Steel Co., Pittsburg, Pa. 

Monongahela Iron & Steel &., Pittsburg, Pa. 
TRAMWAY EQUIPMENT— 

Whiting Foundry Equipment Co., Harvey, Il 


TRANSMISSION MACHINERY— 
Hey! & Patterson, er gy Pa. 
Link-Belt Machinery Co., Chicago, I'l. 
The Lane & pester ., Cincinnati, O. 
W.A. Jones Foundry & Machine Co., Chicago. 
jearey Mix. Co., Columbus, O. 
ge Mig. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 
TROLLEY TRaACKS— 
Whiting Foundry Equipment Co,, Harvey, I! 
Northern Engineering Works, Detroit, Mich 
Miller & Hays, Akron, O. 
TRUCKS— 
Northern Engineering Works, Detroit, Mich 
Whiting Foundry Equipment Co., Harvey, Il 


TUBES— 
National Tube Co., Pittsburg, Pa. 
S. Fix’ Sons, Cleveland, O. 
TuBE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


TUBE WELDING— 
8. Fix Sons, Cleveland, O. 


TUMBLERS— 

Northern Engineering Works, Detroit, Mich. 

Whiting Foundry Equipment Co., Harvey, Iii. 
TURNBUCKLES— 

Republic Iron & Steel Co., Chicago, Ill, 

Cleveland City Forge & Iron Co., Cleveland, O 
Twist DRILLS— 

Cc. H. Besly & Co., Chicago, Ill, 
Twist DriLt CasEs— 

Vulcan Mfg. Co., Pittsburg, Pa. 
VALVES— 

James B. Clow & Sons, Chicago, II1. 

. MH. Besly & \v., Chi ©, sai. 

Tenkins Bros., New Vor® City 

Manning, Maxwell & Moore, New York City. 

James Bonar & Co , Pittsburg, Pa. 
WASHERS— 

Avery Stamping Co., Cleveland, O, 
WATER SOFTENING PLANTS— 

We Fu Go Co., Cincinnati, O. 
WIRE— 

American Steel & Wire Co., Chicago, III. 
WIRE COATING— 

The Ironsides Company, Columbus, O. 
WIRE FENCING- 

American Steel & Wire Co., Chicago, Il! 
WIRE FILLER 

The Ironsides Company, Columbus, O. 
WIRE MACHINERY 

8S. W. Goodyear, Waterbury, Conn. 
WIRE NAILS 

American Steel & Wire Co., Chicago, If, 
WIRE RopE CoOaTING— 

The Ironsides Company, Columbus, O. 
WrRE Ropk FILLING 

The Ironsides Company, Columbus, O, 
Woop PULLEYs— 

Dodge Mfg. Co., Mishawaka, Ind, 
WROUGHT PIPE— 

National Tube Co., Pittsburg, Pa. 
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Rock CRUSHER. | 
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Highest grade 
Anti-Friction Metal. 


“ZERO” 
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Estimates given on 
complete plants. 


F, R. PHILLIPS’ SONS C0., 





Tir Plate Mills a Machinery: 


ROLLING MILL MACHINERY, CHILLED AND 


SAND ROLLS, 


18 So. Broad St., 
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ST 







































































Clow & Sons, James B......0.scc..000..ccscccecceccccccssesees 
Cole, }. Wendell STnvevcvvncunvcevevneinevovuonsnesvnecnervnaoneonenvomecoetevenoveeeeevesnengesgnnannvaeoanrgsvseenene 
Mfg. Co.. 
Cramp & Sons. wm. 
Cremer & Bicknell... ae ae ee Tabor Mfg Co........ ponenimninnvebiebiie 3B 
NE SID Gt icccecsscsecctncnsecocnqnecenesessncianescetpes Magnolia Metal Co Taylor’s Sons Co., Chas... seine a 24 
Danielson Machine & Tool Co...... ... 48| Mason, Samuel R.., | Textor, O.. iin a 
Davis Machine Co., W P......... 29 Main Belting EE ee eae eae 30 Tcd Wm. & Co... oo 
Denison, Prior & CO...0000 . 244 | Manning, Maxwell & Moore ..... ........cecisss0ee 26 Totten & Hogg Iron & Stee: doundry ¢ Co. sccoce OB 
E. A . 47 ee — Co.. seesseecereeess aoseeeceeee 45 | Trethewey & Co., Ltd., Samuel...... comnsee 28 
Detroit & Cleveland i Navi ation | Co F’) cKeelrey ° crteeeeveesseeeeeee BO) Onion Mini . 
Dixon Jos., Crucible Co : 32 MeeRes TU Construction Co...................... 4 | onion Boller Tube. Gieaner Go. 33 
"Dodge M ER SSE p= WEE GE UD. ccccccccccccccccocesocccecssccccceceoccesce a U F & dN = 
a = 95| Mefiat & Co., G50: Dewan nnne = By | Dtaen eaany, & Machine Con . 
Beis MNO GOD cr cccescncssctastniccsesecseensese .. jo | Miller & Hays............... palseuel Giessen 622 ae 
Millett Core Oven Co... coves @ 
Emmerton, F. A.. ssseseesesssssssssesssrncsssseseseees 2 | Monongahela Iron & Steel Co... CR RL AL IE 1 
Fnterprise Boiler Co... sennderes coveveesesersereeseees I] Neorrig @ Bailey Steel Co.......... Van Dorn & Dutton Co.. iat 
aye wm tron Work ks G ve seeseessemevessvesesseeereee 241 National pearance ¢ Ee Vermillion Pine & Iron Land Co . 8 
Exc -s or on ae arent 4! | ational Steel Co . ON ERR me EN ” 32 
Fitzsimons .. 35| National Tube Co.. pmissecudeusvesuevcoseenvessces Washington Coal and Coke Co.. ———— 
*Fizx Sons.. , . — | {Newport Send Bank Co.. Webster, Camp & Lane Machine Co. ............. : 
Forster, Waterburv & Co. - 1] Northampton Emery Wheei Co.. eonen " Webster Fire Brick Co.. . ans I 
Forsythe Pattern Work s....0. 0.0... .ccccccceesecierereees 35 | Northern Engineering Co.......... ae ta senate Wellman-Seaver eotnanstne —“guampanenenen 2 
Wraser Ge CRaIMe\TS.....00..0ccccccesesseveccescesses osvvcecescee 25 | Norwood Bicycle Co., The.......................... 29 | ¢We Fu Go Co.. eran 32 
Frick Coke Co., = __ eT a a | Nuttall) Co. The R. D.. seetstsmessveeeeene 28 | Wheeling Mold & Foundry Co......................... 48 
in, cccemersiccveboveenenbeeseeenynatesee 48 | Oak Hill Fire Brick & Coal Co... wsseceateeeeeeee 24 | White, Byron H.. nm 35 
Garden City oa EEE 33 | Ogleoay, Norton & Co... serssseeesereereeeseeeee 30) Whiting Foundry Equipment Oi ccediccinaciili 31 
Dertach, Peter B GO veccoerevesceecccrerccovessvesccccococessese 35 | TONIO Sand CO..........cccsceeseeeessenseeeseenteeeenssnesoeneens — | Wyman & Gordon ..... viiiiciconssiadliie tl 
Ginther, G. H.. cenetmiipedibannennnchntreine 36 | Otis Steel Co.. seccccecseseeeceee 
a a 35 | tParkhurst & Wilkinson Co.. 
Goodyear, 8. W.. pouneetlicnnsinnsatishsienabinaiemenes 29 | Perfect Lubricating — Co... 
Greenwald SSO, aati ead 28 an — y » omanennutammemad enemas I-40 
cenix Horse Shoe . Giniemnsnintinnnean OS 
Hall Steam — penegeecnssoccccoes cocseanscocoesenssesesos 34 | Pickands, Mather & Co... .............. 3 | 
Hanna & Co. ecceccccesceccccccoscoss OO Plavford Stoker Co.. I 
Harrison Safety Boller” SUD siinch plnmecssiceibiieitann 21 CeEReNCCainE Y 
Pollock, The Wm. B. Co. eencengineneeeie @ 
Hartford Steam Boiler Insp. & Ins. Co............... 25 | 
Prescott Steam Pump Co... srecccereecsescscsessocccces 34 
serpy tee Ag y THE... ..ccerserssersesees seesneeeneeenees Pressed Steel Car Co., The... peerage 1 , ; , , 
tHickman, Williams & Co.............0+ CE Gi iccsctscnnses wescsciwanece ccguocasece cocescceceseseceeees 22 A ——— aaeve treatise on the art of 
Hiertz & Son, SI ial eine tent taladane cbhnbeetenatenihe Rand Drill Co.. wststmeeeeeeeee 2) MOlding, including chapters on core mak- 
Hirsch, L. Lstsusssmecreeinrenee 2) Reading Crane & Hoist Works . ceccscsccecesce $3 | 2 iry j 1 
Holmes, Strachan & Co... seeee Sgsttectamninoye ~ 3 Republic Iron & Steel Co... .....c.-deseseseneseersenreees 32 | ing, loam, dry sand and green sand mold- 
Hooven, Owens & Rentschler eceeseer sess hl cect anaee, datue enpe j , i ; son Tes 
Hunt Robt. W.. & C0..........ccccceeeeeeeescneeereneneneneees 2| Riverside Foundry Co.... ing, also =F stallization, shrinkage and 
Hyde Bros & Co.. aisesesisinhdtibapabtnesitighabindtechotl 40 | Rogers, Brows & Co....... contraction of cast iron and a full explan- 
Illinois Central R. saenchshibihttbenetbamnerepeees 4o | *Rockwell & Co., W. 5.. : : 
Ingereoll-Sergeant iii Co. oh Bes Fo Fe CB Bb vcecescnstcncscoveqnecnnavescccccccecsaesece cosets ation of the cence of pressures in molds, 
Iron Clad Paint = cose woe . 42| Scaife & Sons, wm. B added to which are formulas for mixtures 
ST Til ichetndccnesuuhn -cosetanansoteniveeenten’ edienenstas 23 |] Schaefer & Co., W. J......c00...00000e , 4 ‘ 
jeffrey Mfg. Co..... . 31 | Scioto Star Fire Brick’ Works.............-........-..-... 33 | of iron, tables, rules and miscellaneous in- 
UREEEEN TINO, cncocesctcccccocccscetcsoccccccosenteccoscocceceeccces 32 | Seaman Sleeth Co....... snpieitieniuenedelainaitelicnes: tae ; , . ns 
ones & Co., John T... cssssseseee 2] Semmett Co., Geo. B.........-cscreeereresesserseseeseesersecees 42 formation. By Smarson BOLLAND. iilus 
ones Foundry & Machine Co., “W.A.. veo 2 | (Sharon Fire Brick Works............ sees | trated with over 300 engravings. I2mo.; 
ones & Laughlins, Ltd............cciccsccceceeceesegeceses Sp hE SI i citteestccsceccecccccscstdccccessecocccocesece 32 ‘ 
eR Sa I cities ccsccnseinnczecconieiannceiostnencune 29 | cloth ...... See eeeeeeeeeereeneeners raeeeerasens $2.50 
Kentucky Fire — sn tastatrnanpraaensceanntig 24| Smith & Co. A. F . ae 
Komigslow & Bro., Bunccccccscscssesees ics ceceeescseeeeeeee 29) Southwark Foundry ‘and Machine Co. hitesambtscinnatan 42 s i 
La Belle Steel Co . hg hits. nian csieubeadanistonsaiissinisbunstnices SORt, PURGE, CR CYTES prem, fy 
Lake Superior Consolidated Iron Mines... . 30} Star Corundum Wheel Co 
Laughlin & Co., alex inniitibat weg ef wea The Iron Trade Review Co., 
a —— Mig Co a RT 
Lin t Machinery Co Struthers I:on & Steel EE er et y . 
Lorain Foundry Co............. *Superior Charcoal LOM Co.......ccccccseeeeverseeszeres — Casease. Ciavenee seaaeas 
Swarts Metal Refining Co...............nccccccees iniaien a 2 





Lorain Steel Co q.... ....0+ 








i 





as 
ee. 




















IT ISN'T | 
A MERE 
QUESTION | 










; 


ECONOMY 
IN FUEL, 






Though we claim to 
save good money you 
are now burning up— 
but the infinitely better 
service you get with 
every pound of steam 
from which the moist- 
ure has been elimi- 
nated by an 


AUSTIN SEPARATOR. 





















| There's many a busi- 
ness man who strug- 
gies along with a $5.00 
' a week office boy when 
he might employ a 
good man with much 
better effect. 
















So with steam plants. 
| It’s the up - to - date 
equipment that pro- 
duces’ most for the 
least money and the 
initial cost don’t count. 











We ship to responsi- 
ble parties anywhere in 
the United States on 
30 days’ trial, and pay 
freight both ways if 
our guarantee of satis- 
factory service is not 
substantiated. 










EERE 


AUSTIN SEPARATOR CO., 









18-23 Woodbridge St., 







DETROIT, - - MICH. 














‘“‘It is true 
that advertising 
will not 





put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.”’ 
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After the Piston Rod or Axle of 
inferior quality has broken, it is 


USE 
replaced by one of superior ma- ° 
terial. If the best is desired, 
NICKEL STEEL is specified. ee 


. 


Send to our nearest in the first place 
Office for Pamphlet. 
and the break-down will not only be avoided, but the ex- | 
. pense of the delay and the cost of the first forging will be 
sa 


BETHLEHEM STEEL CO., 


SOUTH BETHLEHEM, PENN'A. 








BRANCH OFFICES: — too Broadway, New York; 421 Chestnut St., Philadelphia ; 1433 
Marquette Building, Chicago; 406-407 Perry-Payne Building, Cleveland ; Tem 
Main St., Cincinnati; 601 Burlington Building, St. Louis; 430 Endicott Building, 
St. Paul; 726 Gravier St., New Orleans. 








Hydraulic Pressed Forging. 


WYMAN & GORDON, Worcester, Mass. 
New York Office: 116 Liberty st. 





DROP FORGINGS. 








We ManuracTure ano Erect 


STEEL FRAME MILL BUILDINGS 


in all parts of the United States. 
IRON and STEEL TANKS (er Liquids or Gases. 

GERM PROOF WATER FILTERS, 10 gal. to 10,000 gal. capacity per hour. 
RIVETED STEEL PIPE. 
STEEL STACKS. 
trom, Wm. 6B. Scaife & Sons, 


(Established 1802.) 


PITTSBURCH, - = = PA, 











— Some Essential Oils for Advertssers 











ES. A. DELANO, 
50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 








THE LORAIN FOUNDRY COMPANY, 


Lorain, Ohio. 
SAND AND CHILLED ROLLS. 


Heavy Iron Castings in Loam, Dry and Green Sand, 
Made from Cupola or Air Furnace... 


BRASS AND COPPER CASTINCS. 





Dixon’s Pure Flake Graphite 


4 small quantity added to any Oil or Grease largely increases its lubricating value and makes 


is a Biessing to Every 
Engine Room and Machine Shop. 
the finest Cooling Mixture 
Pamphlet and Sample Sent Free. 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 
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Spearman 
Iron 
Company, 
Sharpsville, Pa. 
T ted Foundry. Irons. 
ess, Strength, Fluid- 
ity, Uniformity. 
American Scotch 
brand unequaled. 


WENDERSON & TRAGO, Agents, 
CLEVELAND, O. 


Absolutely without a rival. 


Perfect 
Lubricating 
Metal. 


The only Phosphorized Tin 
Graphite Staring Metal in the 
world. Write for particulars. 
Ask your dealers for it. 


Perfect Lubricating Metal -Co., 


Second and Plum Sts., 
Cincinnat!, Ohio, U.S. A. 


x 
Ee 
© 
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DANIELSON 
MACHINE 
-AND TOOL 
COMPANY, 


DEALERS IR+ 


MACHINERY 
Machine Tools 


MANUFACTURERS OF 


DIES, 
Special Machinery, Etc. 
Special Department for 


DEVELOPING INVENTIONS 
in SECRET. 








A full line of 
NEW and 
SECOND HAND 
PRESSES and 
MACHINE TOOLS 





earried in stock’ | 
93 to97 
Lake St., 





Oa i i Ai i Ai Al ht i Ah i th tin il tlt thet heath tina 





X LOOK! STOP! LISTEN! 


That Foreign Machine Works are preparing to meet American com- 
petition is shown by the number of recent orders for 


THE SELLER’S TOOL CRINDERS and 
DRILL CRINDERS. 


“A word to the wise is sufficient.” Write to 

J. WENDELL COLE, District Manager, 
DETROIT EMERY WHEEL Co., 

P. O. Box 486, CHICACO. P. O. Box 84, COLUMBUS, O. 


For “Some Points about Grinding Tools.” 








1 te tt et tt 


Radial Drills, 


FOR EVERY CLASS OF WORK. 1899 Catalog Describes Them. 


BAUSH & HARRIS MACHINE TOOL CO., 


Springiclda., Massa., U.S.A. 


SALES ACENTS: EUROPEAN ACENTS: 
MANNING, MAXWELL & MOORE, SELIG SONNENTHAL & CO., 
New York, Chicago, Pittsburg, and Cleveland. London, E. C. 


HILL, CLARK & CO., E,. SONNENTHAL, Jr., 
Boston. Berlin, Germany. 





MEEHAN VERTICAL WATER TUBE BOILER. 
The Best Boiler for Utilizing Waste Gases 
Around Blast Furnaces and Rolling Mills. 


We Make a Specialty of Repair and Renewal Work at Plants. 
THE MEEHAN BOILER & CONSTUCTION CoO., 


Lowellville, Ohio. 


The “ORIGINAL GANDY” 


Stitched Cotton Duck Belting, 


Especially adapted for Main Drivers, Saw Mills, Cotton Gin», 
Cotton Presses, and for all places where belts are subjected t 
moisture or atmospheric changes,the “GANDY” stangs paramorut 

For farther information, prices, ete., write : 


The GANDY BELTING CO., Baltimore 


/ 


Sees teae’ 
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MARION STEAM SHOVEL 60 


Steam 
Shovels 


Iron Mining. 


We have machines of new designs with 
hoisting, swinging and crane engines. 
These were designed and constructed espe- 
cially to meet requirements of iron mining 
and coal mining fields. 








WE INVITE MOST RICID 








== 


== 





PITTSBURG, PA., 


Mines and Ovens in the Connelisville Coke Region, Pa. 





Fire Brick, Fire Clay, re 


F. B. STEVENS, Detroit, Mich, 








When writing to advertisers 4 
mention The Iron Trade Sea 


tf 









ECLIPSE 
Pneumatic Hammers and a 
Prices Right 


— 
VERMILION PINE & IRON LAND O 


13,000 Acres of Mineral Land, 
Situated on the Mesabi and Vermilion 
ranges in Minnesota, / 


FOR SALE OR LEASE. | 


on favorable terms. Correspondence 
Address 












A large and growing circulation 
machine shop and foundry firms has 
THE IRON TRADE REVIEW. 


+€ 





Most Efficient and durable. 


W. J. SCHAEFER & CO., 
33 Barclay St., New York City, 
Send for Catalogue. 













SPECIAL MACHIN 





INVESTICATION. 
For full information address 








Marion, Ohio. 












Cleveland,0. 


Wee When writing to advertisers please mention The Iron Trade Review. | 


| Estimates made from drawings. W 


| Pittsburg Office, 717 Park 





IRON CASTINGS. 






Ings prepared, 


WHEELING MOLD AND FOUNDRY 


WHEELING, W. VA. 










THE AVERY STAMPING CO., 6 






PRESSED METAL WO 
Light and Heavy Plates Cut te 
Washers and Felloe Plates, 


Sole Mfrs. of “NEVER-BREAK” 





